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TITLEQFTHEINVKNTfnw 

CYCUC AMIDINE ANALOGS AS INHEBrTORS OF NITRIC OXIDE 
SYNTHASE 

5 BACKGROUND OF THE TNVFNTinN 

This application is directed to inhibitois of Nitric oxide 
synthase, and in particular cyclic amidines. 

10 Nitric Oxide in Biology. 

The emeif ence of nitric oxide (NO), a reactive, inorganic 
radical gas as a molecule contributing to important physiological and 
padiological processes is one of the major biological revelations of recent 
15 times. This molecule is produced under a variety of physiological and 
pathological conditions by cells mediating vital biological functions. 
Examples include endothelial cells lining the blood vessels; nitric oxide 
derived from these cells relaxes smooth muscle and regulates blood 
pressure and has significant effects on the function of circulating Wood 

20 cells such as platelets and neutrophils as well as on smooth muscle, both 
of the blood vessels and also of other organs such as the airways. In the 
brain and elsewhere nitric oxide serves as a neuroti-ansmitter in non- 
adrenergic non-cholinwgic neurons. In tiiese instances nitric oxide 
appears to be produced in small amounts on an intennittent basis in 

25 response to various endograous molecular signals. In the immune 
system nitric oxide can be synthesized in much laxger amounts on a 
protracted basis. Its production is induced by exogenous or endogmous 
inflammatory stimuli, notably endotoxin and cytokines elaborated by 
cells of the host defense system in response to infectious and 

30 inflammatory stimuli. This induced production results in prolonged nitric 
oxide release which contributes both to host defense processes such as 
the killing of bacteria and viruses as well as pathology associated with 
acute and chronic inflammation in a wide variety of diseases. The 
discovery that nitric oxide production is mediated by a unique series of 

35 three closely related en^mes, named nitric oxide synthases, which utilize 
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the amino acid aiginine and molecular oxygen as co-substrates has 
provided an understanding of the biochemistry of this molecule and 
provides distinct pharmacological targets for the inhibition of the 
synthesis of this mediator, which should provide significant beneficial 
5 effects in a wide variety of diseases. 

Nitric Oxide Synthases 

Nitric oxide and L-citrulline are formed from L-arginine via 
10 the dioxygenase activity of specific nitric oxide synthases (NOSs) in 
m a m malian cells. In this reaction, L-aiginine, 02 and NADPH are 
cosubstrates while FMN, FAD and tetiahydrobiopterin are cofactors. 
NOSs fall into two distinct classes, constitative NOS (cNOS) and 
inducible NOS (iNOS) . Two constitutive NOSs have been identified. 
15 They are: 

(i) a constitutive, Ca++/cahnodulin dependent enzyme, located 
in die endothelium (ecNOS or NOS 3), tfiat releases NO in 
response to receptor or physical stimulation, 

(ii) a constitutive, Ca++/calmodulin dependent enzyme, located 
20 in the brain (ncNOS or NOS 1 ) and elsewhere, that releases 

NO in response to receptor or physical stimulation. 

The third isofoim identified is inducible NOS (iNOS or NOS 2): 

(iii) a Ca'H- independent enzyme which is induced after 
25 activation of vascular smooth muscle, macrophages, 

endothelial cells, and a Urge number of other cells by 
endotoxin and cytokines. Once expressed, diis inducible NO 
s]mthase produces NO in relatively laige amounts for long 
periods of time. 

30 

Spectral studies of both the mouse macrophage iNOS and rat 
brain ncNOS have shown that these enzymes (which has been classified 
as P-450-like enzymes from their CO-difference spectra) contain a heme 
moiety. The structural similarity between NOS and the P- 
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450/flavoprotein complex suggests that the NOS leaction mechanism 
may be similar to P-450 hydroxylation and/or peroxidation. TWs 
indicates that NOS belongs to a class of flavohemeproteins which contain 
both heme and flavin binding regions vdthin a single protein in contrast 
5 to the multiprotein NADPH oxidase or Cytochrome P-450/NADPH Cyt c 
reductase complexes. 

Distinct Functions of NO Producpd hy D ifferent Nifrrir 
Oxide f^ynthafi**^ 

0 The NO released by the constitutive enzymes (NOS 1 and 

NOS 3) acts as an autocoid mediating a number of physiological 
responses. Two distinct cDNAs accounting for the activity of NOS 1 and 
NOS 3 in man have been cloned, one for NOS 1 (Nakane et. al, FEES 
Letters, 316, 175-182. 1993) which is present in the biain and a number 

5 of peripheral tissues, the other for an enzyme present in endotheUum 
(NOS 3) (Marsden et. aL, FEES Letters. 307, 287-293, 1992). This latter 
enzyme is critical for production of NO to maintain vasorelaxation. A 
second class of enzyme, iNOS or NOS 2, has been cloned from human 
Uver (Geller et. al., PNAS. 90, 3491-5, 1993), and identified in more than 

) a dozen other cells and tissues, including smooth muscle cells, 

chondrocytes, the kidney and airways. As with its counterpart from the 
murine macrophage, this enzyme is induced upon exposure to cytokines 

such as gamma interferon OFN-T), interleukin-lp (IHP), tumor necrosis 
fector (TNF-a) and LPS (lipopolysaccharide). Once induced, iNOS 
expression continues over a prolonged period of time. The enzyme does 
not require exogenous cahnodulin for activity. 

Endothelium derived relaxation factor (EDRF) has been 
shown to be produced by NOS 3 (Moncada et. al, Pharmacol Reviews, 
43, 109-142, 1991). Smdies with substrate analog inhibitors of NOS 
have shown a role for NO in regukting blood pressure in animals and 
blood flow in man. a function attributed to NOS 3. NO has also been 
shown to be an effector of the cytotoxic effects of activated macrophages 
(Nathan, FASEEJ., 6, 3051-64, 1992) for fighting tumour cells and 
invading microorganisms (Wright et al.. Card. Res., 26 ,48-57, 1992 and 
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Moncada et al.^ Pharmacological Review ^ 43 ^ 109-142, 1991). It also 
appears that the adverse effects of excess NO production, in particular 
pathological vasodilation and tissue damage, may result largely from the 
effects of NO synthesized by the NOS 2. 
S NO generated by NOS 2 has been implicated in the 

pathogenesis of inflammatory diseases. In experimental animals 
hypotension induced by LPS or TNF-a can be reversed by NOS 
inhibitors and reinitiated by L-arginine (Kilboum et. al, PNAS, 87, 3629- 
32, 1990). Conditions which lead to cytokine-induced hypotension 

10 include septic shock, hemodialysis (Beasley and Bramer. Kidney Int., 42, 
SuppL, 38, 896-8100, 1992) and IL-2 therapy in cancer patients (Hibbs 
et. aL, J. Clin. Invest,, 89, 867-77, 1992). NOS 2 is implicated in these 
responses, and thus the possibility exists that a NOS inhibitor would be 
effective in ameliorating cytokine-induced hypotension. Recent studies 

15 in animal models have suggested a role for NO in the pathogenesis of 
inflammation and pain and NOS inhibitors have been shown to have 
beneficial effects on some aspects of the inflammation and tissue changes 
seen in models of inflammatory bowel disease, (Miller et. al, J. 
Pharmacol. Exp. Ther., 264, 11-16, 1990) and cerebral ischemia and 

20 arthritis (lalenti et. al, Br. J. Pharmacol ., 110, 701-6, 1993; Stevanovic- 
Radc et al, Arth. & Rheum., 37, 1062-9, 1994). Moreover transgenic 
mice deficient in NOS 1 show diminished cerebral ischemia (Huang et. 
al. Science, 265, 1883-S, 1994). 

Fuidier conditions where then is an advantage in inhibiting 

25 NO production fh»n L-aiginine include flierai^ with cytokiiies such as 
TNF, IL-1 and IL-2 or therapy with cytokine-induciqg agents, for 
example 5, 6-dimethylxantfaenone acetic acid, and as an adjuvant to short 
term immunosuppression in transplant therapy. In addition, compounds 
which inhibit NO synthesis may be of use in reducing the NO 

30 concentration in patients suffering from inflammatory conditions in 
which an excess of NO contributes to the pathophysiology of the 
condition, for example adult respiratory distress syndrome (ARDS) and 
myocarditis. 
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TTieie is also evidence that an NO synthase enzyme may be 
involved in the degeneration of cartilage which takes place in 
autoimmune and/or inflammatoiy conditions such as arthritis, ifaeumatoid 
arthritis, chronic bowel disease and systemic lupus erythematosis (SUE). 
5 It is also thought that an NO synthase enzyme may be involved in 
insulin- dependent diabetes mellitus. Therefore, a yet further aspect of 
the present invention provides cyclic amidine derivatives or salts thereof 
in the manufacture of a medicament for use in cytokine or cytokine- 
inducing therapy, as an adjuvant to short term immunosuppression in 
10 transplant therapy, for the treatment of patients suffering from 

inflammatory conditions in which an excess of NO contributes to the 
pathophysiology of the condition. 



15 



20 



30 



SUMMARY ny;'nff? I 

The invention disclosed herein encompasses compounds of 



Formula I 



Rl.R2.R3')' N'"« 



^Sa 



and pharmaceutically acceptable salts thereof which have been found 
useful in the treatment of nitric oxide synthase mediated diseases and 
disonlers, including neurodegenerative disorders, disorders of 
gastrointestinal motility and inflammation. TTiese diseases and disorders 
25 include hypotension, septic shock, toxic shock syndrome, hemodialysis 
related conditions, tuberculosis, cancer, IL.2 therapy such as in cancer 
patients, cachexia, immunosuppression such as in transplant therapy, 
autoinunune and/or inflammatory indications including sunburn, eczema 
or psoriasis and respiratory conditions such as bronchitis, asthma, 
oxidant-induced lung injury and acute respiratory distress (ARDS), 
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glomoulonephritis, restenosis, inflammatory sequelae of viral infections* 
myocarditis, heart faUure, atherosclerosis, osteoarthritis, riieumatoid 
arthritis, septic arthritis, chronic or inflammatory bowel disease, 
ulcerative colitis, Crohn's disease, systemic lupus eiythematosis (SLE), 
S ocular conditions such as ocular hypertension, retinitis and uveitis, type 1 
diabetes, insulin-dependent diabetes mellitus and cystic fibrosis. 
Compounds of Formula I are also usiul in the treatment of hypoxia, 
hyperbaric oxygen convulsions and toxicity, dementia, Alzheimer's 
disease, Sydenham's chorea, Parkinson's disease, Huntington's disease, 

10 amyotrophic lateral sclerosis (ALS), multiple sclerosis, epilepsy, 

KorsakofTs disease, imbecility related to cerebral vessel disordn, NO 
mediated cerebral trauma and related sequelae, ischemic brain edema 
(stroke), sleeping disorders, eating disorders such as anorexia, 
schizophrenia, depression, pre-menstnial syndrome (PMS), urinary 

15 incontinence, anxiety, drug and alcohol addiction, pain, migraine, emesis, 
immune complex disease, as inununosupressive agents, acute allograft 
rejection, infections caused by invasive microorganisms which produce 
NO and for preventing or reversing tolerance to opiates and diazepines. 

20 DETAILED DESCRIPTION O F THE INVENTTQN 

The invention disclosed herein encompasses compounds of 

Formula I 

j);'S 

,R2 ,R3 I N 

25 I 

and phaimaceutically acceptable salts thereof wherein 
side a or side b has a double bond, 
nisO, 1.2, 3 or 4 
30 X is selected from CH2, 0, S and NH, 
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Rl, R2 and R3 are each independently selected fix)ni the group consisting 
of 

(a) hydrogen, 

(b) Ci.i2alkoxy, 

5 (c) Ci.i2alkylS(0)k wherein k is 0, 1 or 2, 

(d) monoCi.i2aIkylamino, 

(e) (di-Ci.i2alkyI)amino, 

(f) Ci.i2alkylcarbonyl, 

(g) Ci-i2alkyl. 
10 (h) C2-12alkenyl, 

(i) C2-12aIkynyl, 
(i) C5-10cycloalkyl. 

(k) heteroCs-lOcycloalkyLwhereintheheteroCs-iocycloalkyl 
optionally contains 1 or 2 heteroatoms selected from S. O 
15 andN, 

(1) aryl, selected from phenyl or naphthyl, 
(m) heteroaiyl, wherein heteroaiyl is selected from the group 
consisting of: 

(1) benzimidazolyl, 

(2) benzofiiranyl, 

(3) benzooxazolyl, 

(4) fiiranyl, 

(5) imidazolyl. 

(6) indolyl, 

(7) isooxazolyl, 

(8) isodiiazolyl, 

(9) oxadiazolyl, 

(10) oxazolyl, 

(11) pyrazinyl, 
0 (12) pyrazolyl, 

(13) pyridyl, 

(14) pyrimidyl, 

(15) pyrrolyl, 
(17) isoquinolyl. 
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(18) 


tetrazolyl, 


(19) 


thiadiazolyl. 


(20) 


thiazolyl. 


(21) 


thienyl, and 


(22) 


triazolyl. 



(n) amino, 
(o) oxo, 
(p) C(0)OH, 

(q) C(0)0R6, R6 is selected from hydrogen, phenyl, cyclohexyl 
10 orCl.6alkyl, 

each of (b) to (m) being optionally mono or di- substituted 
the substituents being independently selected from 

(1) hydroxy, 

(2) caiboxy, 

15 (3) -NR6R7, where R7 is selected from hydrogen, phenyl, 

cyclohexyl or Ci.6alkyl, 

(4) -0R6. 

(5) -C(0)0R6, 

(6) -S(0)kR6. 

20 (7) halo selected from F, CI, Br and I, 

(8) -C(=NR6)-NHR7, 

(9) -S-C(=NR6)-NHR7, 

or when two members of die group Rl, R2 and R3, including the 
optional substituents presmt Aereon, reside on the same 

25 atom of Fonnula I, or two of the group Ri , R2 and R3, 

including the optional substituents present thereon, reside 
on adjacent atoms of Formula I, said two members may 
optionally be joined, such that together with the atoms to 
which they are attached there is formed a saturated or 

30 imsaturated monocyclic ring of 5, 6 or 7 atoms, said 

monocyclic ring optionally containing up to three hetero 
atoms selected from N, O or S, 
or when a member of the group Ri, R2 and R3 including the 
optional substituents present thereon, resides on an atom 
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adjacent to the N on which R4 resides, said member may 
optionaUy be joined with R4, such that together with the N 
on which R4 resides and the caibon on which said member 
resides there is formed a saturated or unsaturated 
5 monocycUc heterocycle of 5, 6 or 7 atoms, said monocycle 

optionally containing up to three heteio atoms selected from 
N.OorS, 

R4. R5 and R5a are each independently selected from the group 
consisting of 

(a) hydrogen, 

(b) linear and branched Cl-i2alkyl. optionaUy mono or di- 

substituted, the substituents being independently selected 
from 

(1) hydroxy. 

(2) carboxy, 

(3) -NR6R7, 

(4) -OR6, 

(5) -C(0)OR6, 

(6) -S(0)kR6. 

^ (7) halo selected from F, CI. Br and I, 

(8) phenyl, optionally mono or di-substittited with 
hydroxy, halo, CMalkyl, or Cl-4alkoxy, 
(c) -C(0)NR8R9, where Rg and R9 are each independentf y 
J»yd«>gen. phenyl, cyclohexyl or Cl.6alkyl. said Ci-galkyl 
^ optionally substituted by 

(1) hydroxy, 

(2) amino, 

(3) carboxy, 

(4) -NRioRi 1, wherein Rio and R] i are each 

independendy H, Ci.6alkyl. phenyl or benzyl, 

(5) -ORio, ' 

(6) -C(O)ORi0. 

(7) -S(0)mRlO. where m is 0, 1 or 2, 

(8) halo selected from F, CI, Br and I, 
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(9) optionally substituted aryl wherein aryl and aiyl 

substituents are as defined above, 

(10) optionaUy substituted heteroaryl wherein heteroaiyl and 

heteroaryl substituents are as defined above, 
5 (11) optionally substituted CS-lOcycloalkyl wherein 

cycloalkyl and cycloalkyl substituents are as defined 
above, 

(12) optionally substituted hetero CS-lOcycloalkyl wherein 
hetei-o cycloalkyl and hetero cycloalkyl substituents 
10 are as defined above, 

(d) -C(S)NR8R9, 

(e) -C(0)R9. 
(£) -C(0)0R9, 
(g) -C(S)R9, 

IS Qi) phenyl, 

(i) cyclohexyl, 

provided that R4 is present only when side a is a single bond and RSa is 
present only when side b is a single bond. 

Within this embodiment is the genus wherein 
20 n is 0, 1,2, 3 or 4, 

X is selected from CH2, 0, S and NH, 

Rl, R2 and R3 are each indq)endently selected from the group consisting 
of 



(a) 


hydrogen. 


(b) 


Ci.62dkoxy, 


(c) 


Cl-6a]kylamino, 


(d) 


C l.6alkylcaibonyl. 


(e) 


Cl.6alkyl, 


(0 


C2-6aUcenyl, 


(g) 


C5, C6 or C7cycloalkyl, 


(h) 


hetero C5 or C6 cycloalkyl, wherein the hetero Cs or C6 




cycloalkyl optionally contains 1 heteroatom selected from S, 




OandN, 


(i) 


aryl, selected from phenyl or naphthyl. 
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(j) heteroaryl, wherein heteroaiyl is selected from the group 
consistiQg of: 



5 



(1) 


fiiranyl, 


(2) 


pyrazinyl, 


(3) 


pyrazolyl. 


(4) 


pyridyl. 


(5) 


pyrimidyl, 


(6) 


thiazolyl, 


(7) 


thienyl, and 


(8) 


triazolyl. 



each of (b) to (j) being optionally mono or di- substituted the 
substituents being independently selected fiom 

(1) hydroxy, 

(2) carboxy, 

(3) -NR6R7, where R6 and R7 are each independently 

hydrogen, phenyl or CMalkyl, 

(4) -OR6, 

(5) -C(0)0R6. 

(6) -S(0)kR6. where k is 0. 1 or 2, 

(7) halo selected from F. CI, Br and I, 

r when two members of the group Ri, R2 and R3 including the 
optional substihients present thereon, reside on the same 
atom of Formula I. or two of the group Ri , R2 and R3, 
including die optional substinients present diereon, reside 
on adjacent atoms of Formula I, said two members may 
optionaUy be joined, such that together with the atoms to 
which they are attached there is formed a saturated or 
unsaturated monocycUc ring of 5, 6 or 7 atoms, said 
monocyclic ring optionaUy containing up to three hetero 
atoms selected from N, O or S, . 

when a member of the group Ri, R2 and R3 including the 
optional substituents present tiiereon, resides on an atom 
adjacent to the N on which R4 resides, said member may 
optionally be joined with R4, such that together with die N 
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on which R4 resides and the caibon on which said member 
resides there is formed a saturated or unsaturated 
monocyclic heterocycle of 5» 6 or 7 atoms, said monocycle 
optionally containing up to three hetero atoms selected from 
5 N,OorS, 

R4, R5 and Rsa are each independendy selected from the group 

consisting of 

(a) hydrogen, 

(b) linear and branched C l .6alkyl, optionally mono or di- 
10 substituted, the substituents being independently selected 

from 

(1) hydroxy, 

(2) carboxy, 

(3) .NR6R7, 
15 (4) -0R6, 

(5) -C(0)0R6. 

(6) -S(0)kR6. where k is 0, 1 or 2, 

(7) halo selected from F, CI, Br and 1, 

(c) -C(0)NR8R9, where Rs and R9 are each independently 
20 hydrogen, phenyl, cyclohexyl or Ci-4alkyl, said Cl-4alkyl 

optionally substituted by 

(1) hydroxy, 

(2) amino. 

(3) carfooxy, 

25 (4) -NRiORi 1. wherein Rio and Ri 1 are each 

independently H, Ci.4a]kyl, phenyl or benzyl, 

(5) -ORio, 

(6) -C(0)ORia 

(7) -S(O)mRl0, where m is 0, 1 or 2, 
30 (8) halo selected from F, CI, Br and I, 

(9 optionally substituted aryl wherein the aiyl and 

substituents are as defined above, 
(10) optionally substituted heteroaryl wherein the heteroaiyl 

and substituents are as defined above. 



( 
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(1 1) optionally substituted C5 or C6 cycloalkyl wherein the 

cycloalkyl and substituents are as defined above. 

(12) optionally substituted hetero C5 or C6 cycloalkyl 

wherein the hetero cycloalkyl and substinients are as 
5 defined above, 

(d) -C(S)NR8R9. 

(e) -C(0)R9. 

(f) -C(0)0R9. 

(g) -C(S)R9. 
10 (h) phenyl. 

(i) cyclohexyl. 
such that R4 is present only when side a is a single bond and side b is a 
double bond. 

Wifliin diis genus is the class of compounds of the formulae 
"4 or R4 

wherein 

X is selected from CH2, S and NH, 
20 ^f ^ independendy selected from the group consisting 

(a) hydrogen. 

(b) linear and branched Ci-4alkyl, said Cl-4alkyl 

being optionally mono or di- substittited the substituents 
being independendy selected from 
25 (1) caiboxy, 

(2) -NR6R7, whereui R6 and R7 are each independently 

hydrogen or Cl-3alkyl. 

(3) -0R6. 

(4) -C(0)OR6. 

30 (5) -S(0)kR6. where k is 0. 1 or 2, 
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R4 is selected from the group consisting of 

(a) hydrogen, 

(b) -C(0)NHR9, where R9 is hydrogen or CMalkyl. said Ci- 
4alkyl <^tionally substituted by 

5 (1) hydroxy, 

(2) amino, 

(3) caiboxy, 

(4) -NRioRll, wherein Rio and Ri 1 are each 

independendy 
10 Cl-3alkyl, 

(5) -ORlo. 

(6) -C(0)ORlO. 

(7) -S(0)mRlO. where m is 1 or 2, 

(8) halo selected from F, Q, Br and I. 
15 (c) -C(S)NHR9; 

(d) Cl-aalkyl; 
R5 is selected from the group consisting of 

(a) hydrogen, 

(b) -C(0)NHR9. 
20 (c) -C(S)NR8R9. 

(d) Ci.3alkyl. 

As appreciated by those of skill in the art the additional 
caibon members of the Fdrmula I ring, "( V and definitions *'CH2" and 
"NH" under X, provide available positions for the substituents Ri, R2 or 
25 R3. 

When any variable (e.g. Ri. R2. R3. R4. R5. R6. R?. R8. 
Ra, k, n, p etc.) occurs in any positim of a compound of Formula I, its 
definition on each occurrence is independent of its definition at every 
other occurrence. 

30 Accordingly, in one aspect the invention disclosed herein 

encompasses compounds of Formula I 
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R1.R2.R3')' 



I 

R. 



I 



and phannaceutically acceptable salts thereof wherein 
5 side a or side b has a double bond, 
n is 0, 1,2,3 or4 

X is selected from CH2, CR12R13. 0, S(0)m. NH, and -N(Cl^alkylK 
m is 0, 1 or 2, 

Rl. R2, R3, R12 and R13 are each independently selected from the group 
10 consisting of 

(a) hydrogen, 

(b) Ci.i2alkoxy, 

(c) Ci.i2alkylS(0)k wherein k is 0, 1 or 2. 

(d) mono C l- i2alkylamino, 
15 (e) (di-Ci.i2alkyl)amino, 

(f) CM2alkylcarbonyl, 

(g) Cl-i2alkyl, 

(h) C2-12alkenyl, 

(i) C2.12alkynyl, 
20 (j) C5-iocycloaIkyl, 

(k) hetero C5-l0cycloalkyl,wheiBin the hetero C5-iocycloalkyl 
optionally contains 1 or 2 heleroatoms selected from S. O 
andN, 

(1) aryl, selected from phenyl or naphtbyl, 

25 (m) heteroaryl. wherein heteroaiyl is selected from the group 

consisting of: 

(1) benzimidazolyl, 

(2) benzofuranyl, 

(3) benzooxazolyl, 
30 (4) fiiranyl, 

(5) imidazolyl. 
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10 



15 



20 



25 



30 



(6) indolyl, 

(7) isooxazolyl, 

(8) isotfaiazolyl, 

(9) oxadiazolyl, 

(10) oxazolyl, 

(11) pyiazinyl, 

(12) pyrazolyl, 

(13) pyridyl, 

(14) pyrimidyl, 

(15) pyrrolyl, 

(17) isoquinolyl, 

(18) tetrazolyl, 

(19) thiadiazolyl, 

(20) tfaiazolyl. 

(21) thienyl^and 

(22) triazolyl, 

(n) amino, 
(o) oxo, 
(p) C(0)OH. 

(q) C(0)0R6, R6 is selected from hydrogen, phenyl, cyclohexyl 
orCi.6alkyl, 

each of (b) to (m) being optionally mono or di- substituted 
the substituents being independently selected from 

(1) hydroxy, 

(2) caiboxy, 

(3) -NR6R7. where R7 is selected from hydrogen, phenyl, 

cyclohexyl or Cl.6alkyl, 

(4) -0R6, 

(5) -C(0)0R6, 

(6) -S(0)kR6. 

(7) halo selected from F, Q, Br and I, 

(8) -C(=NR6)-NHR7. 

(9) -S-C(=NR6)-NHR7, 
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or when two members of the group Ri, R2 and R3 including the 
optional substituents presoit hereon, reside on the same 
carbon atom of Formula I, or two of the group Ri, R2 and 
R3> including the optional substituents present thereon, 
5 reside on adjacent atoms of Formula I, said two members 

may optionally be joined, such that together with the atom to 
which they are attached there is formed a saturated or 
unsaturated monocyclic ring of 5, 6 or 7 atoms, said 
monocyclic ring optionally contauiing up to three hetero 

10 atoms selected ftom N, O or S, 

or when a member of the group Ri, R2 and R3 including the 
optional substituents present thereon, resides on an atom 
adjacent to the N on which R4 resides, said member may 
optionally be joined with R4, such that together with the N 

1 ^ on which R4 resides and the carbon on which said member 

resides there is formed a saturated or unsaturated 
monocyclic heterocycle of 5, 6 or 7 atoms, said monocycle 
optionally containing up to three hetero atoms selected from 
N,OorS, 

20 with the proviso that one of R12 and R13 is other than hydrogen, 
R4, R5 and R5a are each independently selected from the group 
consisting of 

(a) hydrogen, 

(b) linear and branched Ci.i2alkyl, optionally mono or di- 
2^ substituted, the substituents being independently selected 

from 

(1) hydroxy, 

(2) caiboxy, 

(3) -NR6R7. 
30 (4) -0R6, 

(5) -C(0)0R6, 

(6) -S(0)kR6. 

(7) halo selected from F, Q. Br and I, 
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(8) phenyl, optionally mono or di-substituted with 
hydroxy, halo, CMalkyl. or Ci-4alkoxy, 
(c) -C(0)NR8R9. where Rg and R9 are each independently 
hydrogen, phenyl, cyclohexyl or Cl-6alkyl, said C].6alky] 
5 optionaUy substituted by 

(1) hydroxy, 

(2) amino, 

(3) carboxy, 

(4) -NRioRi 1, wherein Rio and Ri 1 are each 

10 independently H, Ci.6alkyl, phenyl or benzyl, 

(5) -ORio, 

(6) -C(O)ORl0. 

(7) -S(0)mRlO. where m is 0, 1 or 2. 

(8) halo selected from F, O, Br and I, 

1 ^ (9) optionally substituted aryl wherem aiyl and aryl 

substituents are as defined above, 

(10) OptionaUy substituted heteroaryl wherein heteroaiyl and 

heteroaryl substituents are as defined above, 

(11) optionally substituted C5-10cycloalkyl wherein 

20 cycloalkyl and cycloalkyl substituents are as defined 

above, 

(12) optionally substituted hetero Cs-iocycloalkyl wherein 

hetero cycloalkyl and hetero cycloalkyl substituents 
are as defined above, 
25 (d) -C(S)NR8R9. 

(e) -COR9, 

(f) -C(0)0R9. 

(g) -C(S)R9, 

(h) phenyl, 

30 (i) cyclohexyl, 

provided that R4 is present only when side a is a single bond and R5a is 
present only when side b is a single bond. 

Within this embodiment is the genus wherein 
m is 0, 1 or 2, 
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nisO, 1,2, 3 or 4, 

X is selected from CH2. CR12R13, 0. S(0)m NH. and -N(Ci.6aIkylK 
Rl. R2. R3. R12 and R13 are each independently selected horn the 
group consisting of 
5 (a) hydrogen, 

(b) Ci.6alkoxy, 

(c) Ci-ealkylamino, 

(d) Ci.6alkylcarbonyl, 
(c) Ci-6alkyl, 

10 (f) C2^enyl. 

(g) C5vC6orC7cycloalkyl, 

heteroCsor C6 cycIoalkyUwhcrein the hetero C5 or Ce 
cycloalkyl optionally contains 1 heteroatom selected from S 
OandN. 

aiyl, selected from phenyl or naphtfayl, 
heteroaryl. wherein heteroaiyl is selected from the group 
consisting of: 

(1) ftiranyl, 

(2) pyrazinyl, 

(3) pyrazolyl, 

(4) pyridyl, 

(5) pyrimidyl, 

(6) thiazolyl, 

(7) thienyl, and 

(8) triazolyl, 
each of (b) to (j) being optionaUy mono or di- substituted the 

substituents being indqiendently selected from 

(1) hydroxy, 

(2) carboxy, 

(3) -NR6R7. where R6 and R7 are each independendy 
hydrogen, phenyl or CMalkyl, 

(4) -OR6, 

(5) -C(0)0R6. 

(6) -S(0)kR6. where k is 0, 1 or 2, 



25 



30 
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(7) halo selected from F, Q, Br and I, 
or when two members of the group Ri, R2 and R3 including the 
optional substituents present thereon, reside on die same 
atom of Formula I, or two of the group Rl , R2 and R3, 
5 including the optional substituents present thereon, reside on 

adjacent atoms of Formula I, said two members may 
optionally be joined, such that together with the atoms to 
which they are attached there is formed a saturated or 
unsaturated monocyclic ring of 5, 6 or 7 atoms, said 
10 monocyclic ring optionally containing up to three hetero 

atoms selected from N, O or S, 
or when a member of the group Ri , R2 and R3 including the 
optional substituents present diereon, resides on an atom 
adjacent to the N on which R4 resides, said member may 
1 5 optionally be joined with R4, such that together with the N 

on which R4 resides and the carbon on which said member 
resides there is formed a saturated or unsaturated 
monocyclic heterocycle of 5, 6 or 7 atoms, said monocycle 
optionally containing up to three hetero atoms selected from 
20 N,OorS. 

with the proviso that one of R12 and R13 is other than hydrogen, 
R4. R5 and Rsa are each independently selected from the group 
consisting of 

(a) hydrogen, 

25 (b) linear and branched Ci^alkyl, optionally mono or di- 

substituted, the substituents being independendy selected 
from 

(1) hydroxy, 

(2) caiboxy, 

30 (3)-NR6R7. 

(4) -OR6, 

(5) -C(0)OR6. 

(6) -S(0)kR6. where k is 0. 1 or 2, 

(7) halo selected from F, Q, Br and I, 
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(c) -C(0)NR8R9, where and R9 arc each independently 
hydrogen, phenyl, cyclohexyl or Ci.4alkyl. said CMalkyl 
optionally substituted by 
(1) hydroxy, 
5 (2) amino, 

(3) carboxy, 

(4) -NRioRll, wherein Rio and Ri 1 are each 
independendy H, CMalkyl, phenyl or benzyl. 

(5) -ORio. 
10 (6) -C(O)ORi0. 

(7) -S(O)mRl0. where m is 0, 1 or 2, 

(8) halo selected from F, a. Br and I, 

(9) optionally substitiited aiyl wherein die aryl and 
substituents are as defined above, 

(10) optionaUy substituted heteroaryl wherein die heteroaiyl 
and substituents are as defined above, 

(1 1) optionally substituted C5 or C6 cycloalkyl wherein die 
cycloalkyl and substinients are as defined above 

(12) optionally substituted hetero C5 or C6 cycloalkyl' 
wherein die hetero cycloalkyl and substitiients are as 

defined above, 

(d) -C(S)NR8R9. 

(c) -COR9, 

(f) -C(0)0R9. 

25 (g) -C(S)R9. 

(h) phenyl, 

(i) cyclohexyl, 

such tfiat R4 is present only when side a is a single bond and side b is a 
double bond. 

30 

Widxin diis genus is die class of compounds of die formulae 



20 
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Rl,R2iR3v^'- 



R4 or 

wherein 

X is selected from CR12R13. S(0)iii and -N(Cl^alkyl)-, 
R1.R2. R3« R12 and Rl3 are each selected from the group consisting of 
S (a) hydrogen, 

(b) hydroxy, 

(c) linear and branched C l.4alkyl or linear and branched C 1 - 
4aIkoxy, wherein said CMalkyl or CMalkoxy is optionally 
mono or di- substituted the substituents being independently 

10 selected from 

(1) carboxy, 

(2) -NR6R7, wherein R6 and R? are each 

independently hydrogen or Cl.3alkyl, 

(3) -OR6. 

15 (4)-C(0)OR6. 

(S) -S(0)kR6. where k is 0. 1 or 2, 
witfi the proviso that one of R12 and R13 is other than hydrogen, 
R4 is selected from the group ccmsisting of 
(a) hydrogen, 

20 (b) -C(0)NHR9, where R9 is hydrogen or CMalkyl. said Cl- 

4alkyl optionally substituted by 

(1) hydroxy, 

(2) amino, 

(3) carboxy, 

25 (4) -NRioRl 1, wherein Rio and R 1 1 are each 

independently 
Cl.3alkyl, 

(5) -ORl0. 

(6) -C(O)ORl0. 

30 (7) -S(0)mRlO. where m is 1 or 2. 

(8) halo selected from F, Q, Br and I, 
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(c) -C(S)NHR9; 

(d) Ci.3alkyl; 



5 



R5 is selected from the group consisting of 

(a) hydrogen, 

(b) -C(0)NHR9, 



(c) -C(S)NR8R9. 

(d) Ci.3alkyl. 

In an alternative embodiment the invnetion is directed to 
1 0 compounds of the formulae 



Xis -N(Ci-3alkyl)-, 

15 Ri. R2 and R3 are each independently selected from the group 
consisting of 

(a) hydrogen, 

(b) linear and branched Cl.4alkyl, said Ci.4alkyl 

optionally mono or di- substituted the substituents 
20 being independenUy selected fix)m 

(1) caiboxy, 

(2) -NHR7, wherein R6 and R7 are each independenUy 

hydrogen or Cl.3alkyl, 

(3) -C(0)0R6. and 

25 (4) -S(0)kR6, where k is 1 or 2, 

(c) hydroxy, 

R4 is selected from the group consisting of 

(a) hydrogen, 

(b) Cl.3alkyl; 

30 R5 is selected from the group consisting of 




X 



wherein 
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(a) hydrogen, 

(b) -C(0)NHR9, where R9 is hydrogen or CMalkyl, said 
Ci.4alkyl optionally substituted by 

(1) hydroxy, 
5 (2) amino, 

(3) carboxy, 

(4) -NRloRl 1, wherein Rio and Ri 1 are each 

independently 
Ci-3alkyl, 
10 (5) -ORio. 

(6) -C(0)ORlO, 

(7) -SRlo, and 

(8) -S(O)mRl0. where m is 1 or 2, 

(9) halo selected firom F, CI, Br and I, 
15 (c) -C(S)NR8R9. 

(d) Cl-3alkyl; 



formulae 



Within this embodiment is the genus of compound of the 



20 or R4 



"2 X 



wherein 

Xis -N(Cl.3alkylK 
Rl and R2 are each selected from 
25 hydrogen or linear and branched C 1 .4alkyl, said C ] .4alkyl 

being optionally mono or di- substituted the substituents 
being independently selected from 

(1) caiboxy, 

(2) -NHR7. wherein R6 and R7 are each independently 
30 hydrogen or Cl.3alkyl, 
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(3) -C(0)OR6, and 

(4) -S(0)kR6. where k is 1 or 2, 
R4 is selected from the group consisting of 

(a) hydrogen, 
5 (b) Cl-3alkyl; 

R5 is selected from the group consisting of 

(a) hydrogen, 

(b) -C(0)NHR9, where R9 is hydrogen or CMalkyl, said 
Cl.4alkyl optionally substituted by 

10 (1) hydroxy. 

(2) amino, 

(3) caiboxy, 

(4) -NRioRli, wherein Rio and Rii areeach 

indcpendenUy Ci.3alkyl, 
15 (5) -ORio, 

(6) -C(0)ORio. 

(7) -SRio, and 

(8) -S(O)mRl0.where m is 1 or 2. 

(9) halo selected from F, CI, Br and I 
20 (c) -CSNR8R9. 

(d) Ci-salkyl. 

Within this genus are the compounds of the formulae 

or R4 

25 wherein 

Xis-N(Ci.3alkylK 

Rl is selected from the group consisting of 

hydrogen, hydroxy or linear and branched Ci.4alkyl. said 
C].4alkyl 
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being optionally mono or di- substituted the substituents 
being independently selected from 

(1) caiboxy, 

(2) -NHR7, wherein R6 and R7 are each independently 
5 hydrogen or Ci.3alkyl, 

(3) -C(0)OR6, and 

(4) -S(0)kR6. where k is 1 or 2, 
R2 is linear and branched CMalkyl, 

R4 is selected from the group consisting of 
10 (a) hydrogen, 

(b) Ci-salkyl; 
R5 is selected from the group consisting of 

(a) hydrogen, 

(b) -C(0)NHR9, where R9 is hydrogen or CMalkyl, said 
15 Cl-4alkyl optionally substituted by 

(1) hydroxy, 

(2) amino, 

(3) carboxy, 

(4) -NRioRll, wherein Rio and Ri 1 are each 
20 independently 

Ci-3alkyl, 

(5) -ORlO. 

(6) -C(0)ORio. 

(7) -SRio,and 

25 (8) -S(O)mRl0. where m is 1 or 2, 

(9) halo selected from F, O, Br and I, 

(c) -CSNR8R9. 

(d) Cl-3alkyl. 
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Exemplifying the invention are the compounds of Examples 
1 through 161. 

As appreciated by those of skiU in the art, compounds of 
Formula I mclude those wherein there is a double bond at side a or b such 
as those shown in Formula la or lb or tautomeric forms thereof: 



la 



f1 i^'l 



lb 



of Fnm, 1 .^f"^- ^PP'^'^^^ Of SkiU in the art, compounds 

of Formula 1 wherem or when two members of the group Ri. R2 and R3 
are joined together to form a ring are intended to include such formulae 
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whatin p is 0, 1, or 2 and wherein the second ring may contain up to 
three hetero atoms selected from N, O or S. 

Similarly, compounds of Formula I wherein a member of the 
group Rl, R2 and R3 resides on an atom adjacent to the N on which R4 
5 resides and forms a ring therewith may be illustrated by: 

wherein p is 0, 1, or 2 and wherein the second ring may contain up to 
three hetero atoms selected from N, O or S 

10 In one prefeiied aspect the compounds of the invention are 

of the formulae 

R2--< J Ri-f ] 



r R2^N N'"5 

or R4 or 




wherein 

IS X is selected fix)mCH2.NH and S, 

Rlt R2 and R3 are each indqwndently selected from the group c<»isisting 
of 

(a) hydrogen, 

(b) linear and branched C 1.6alkyl, wherein said C] .6alkyl 
20 is optionally mono or di- substituted the substituents being 

independently selected from 

(1) caiboxy, 

(2) -NHR7, wherein R6 and R7 are each independently 

hydrogen or Ci-Sall^l, 
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(3) -0R6. 

(4) -C(0)OR6. 

(5) -S(0)kR6> where k is 0. 1 or 2. 
(c) hydroxy, 

5 (d) Cl-6alkoxy; 

R4 is selected from the group consisting of 

(a) hydrogra, 

(b) -C(0)NHR9, where R9 is hydrogen or Cl-3alkyl, said Cl- 
3alkyl optionally substituted by 

10 (1) hydroxy, 

(2) amino, 

(3) carboxy, 

(4) -NRioRl 1, wherein Rio and Ri i are each 

independendy Cl-3a]kyl, 
15 (5)-ORiO. 

(6) -C(0)ORio, 

(7) -S(O)mRl0» where m is 0, 1 or 2. 

(8) halo selected from F, Q, Br and I, 

(c) -C(S)NHR9; 
20 (d) Cl.3alkyl; 

R5 are each independently selected from the group consisting of 

(a) hydrogen, 

(b) -C(0)NHR9. 

(c) -C(S)NR8R9. 
25 (d) -Cl.3alkyl. 



In a second preferred aspect the compounds of the invention 
have cis stereochemistry at tfie ring junction and are of the formula 
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wherein p is 1 or 2, and 

R3 and the ring formed by the joining of Ri and R2 arc optionally mono 
or di-substituted with substituents selected from the group consisting of 
(1) hydroxy, 
5 (2) carboxy, 

(3) -NR6R7. where R6 and R7 are each selected from 

hydrogen, phenyl, cyclohexyl or Ci.6alkyl, 

(4) -OR6. 

(5) -C(0)0R6. 
10 (6) -S(0)kR6, 

(7) halo selected from F, CI, Br and I, 

(8) -C(=NR6)-NHR7, 

(9) -S-C(=NR6)-NHR7. 

Within this second preferred aspect are the compounds 

wherein 

R3 is selected from 

hydrogen, hydroxy or linear and branched Ci^jalkyl, said 
Ci.4alkyl. 

2^ optionally mono or di- substituted the substituents being 

independently selected from 

(1) carboxy, 

(2) -NHR7, wherein R6 and R7 are each independendy 

hydrogen or Cl.3alkyl, 
25 (3) -C(0)OR6, and 

(4) -S(0)kR6, where k is 1 or 2; 
R4 is selected from the group consisting of 

(a) hydrogen, 

(b) Cl-3alkyl; 

30 R5 is selected from the group consisting of 

(a) hydrogen, 

(b) -C(0)NHR9, where R9 is hydrogen or CMalkyl, said 
Ci.4alkyl optionally substituted by 

(1) hydroxy. 
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(2) amino, 

(3) carboxy, 

(4) -NRioRll, wherein Rio and Ri ] are each 
independently 

Cl-3alkyl, 

(5) -ORia 

(6) -C(O)ORl0. 

(7) -SRio, and 

(8) -S(0)mRlO, where m is 1 or 2. 

(9) halo selected from F, CI, Br and I, 

(c) -C(S)NR8R9. 

(d) Cl.3alkyL 

purposes of this specification alkyl is defined to include 
linear, branched, and cyclic structures, with Cl^alkyl including methyl, 
15 ethyl, propyl, 2-propyl. s- and t-butyl, butyl, pentyl, hexyl, cyclopiopyl. 
cyclobutyl, cyclopentyl and cyclohexyl. Similarly, Cl^alkoxy is 
intended to include alkoxy groups of from 1 to 6 carbon atoms of a 
straight, branched, or cyclic configuration. Examples of lower alkoxy 
groups include methoxy, ethoxy, propoxy, isopiopoxy, cyclopropyloxy. 
cyclohexyloxy. and the like. Likewise. C 1-6 alkylthio is intended to 
mcludealkylthio groups of from 1 to 6 carbon atoms of a straight, 
branched or cyclic configuration. Examples of lower alkylthio groups 
include methylthio. propylthio. isopropylthio. cycloheptylthio. etc. By 
way of dlustration. the propylthio group signifies -SCH2CH2CH3. 

Heteroaiyl includes, but is not limited to fiiian. thiophene, 
pynole, isoxazole, isothiazole. pyrazolc. oxazole. thiazole. imidazole 

1.2.3- oxadiazole, 1.2,3-thiadia2ole, l,2.3.triazolc 1.3.4.oxadia2ole, * 

1.3.4- thiadiazole. 1.3,4-triazole. l,2.5-oxadia2ole, 1,2.5-thiadiazole, 
pyridine, pyridazine, pyrimidine, pyiazine, U.4-triazine. 1,3.5-triarine 

30 and 2.4,5-tetrazine. 

As outlined in the summary of the invention, the compounds 
of the instant invention are useful for in the treatment of a number of 
NOS impUcated diseases. The implication of these diseases is weU 
documented m the Uterature. For example, widi regard to psoriasis, see 



20 



25 
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Ruzicka et. al, J. Invest Derm., 103: 397 (1994) or Kolb-Bachofcn et. 
al, Lancet, 344: 139 (1994) or Bull, et al., J. Invest. Derm,, 
103:435(1994); with regard to uveitis, see Mandia et. al. Invest 
Opthalmol., 55: 3673-89 (1994); with regard to type 1 diabetes, see 
5 Eisieik & Leijersfam, Diabetes & Metabolism, 20: 1 16-22 (1994) or 
Kroncke et. al., BBRC, 175: 752-8 (1991) or Welsh et. al, Endocrinol, 
129: 3167-73 (1991); with regard to septic shock, see Petros et. al. 
Lancet, 338: 1557-8 ( 199 1 ),Thiemermann & Vane, Eur. J. Pharmacol., 
211: 172-82 (1992), or Evans et. al. Infec. Imm., 60: 4133-9 (1992), or 

10 Schilling et. al, Intensive Caie Med., 19: 227-23 1 (1993); with regards to 
pain, see Moore et. al. Brit. J. Phaimacol., 102: 198-202 (199 1), or 
Moore et. al. Brit. J. Phaimacol., 108: 296-97 (1992) or MeUer et. al. 
Europ. J. Pharmacol. 214: 93-6 (1992) or Lee et. al. NeuroReport. 3: 
841-4 (1992); witfi regard to migraine, see Olesen et. al, TIPS, 15: 149- 

15 153 (1994); with regard to rheumatoid arthritis, see Kaurs & Halliwell, 
FEES Letters, 350: 9-12 (1994); with regard to osteoarthritis, see Stadler 
et. al, J. Immunol, 147: 3915-20 (1991); with regard to inflammatory 
bowel disease, see Miller et. al. Lancet, 34: 465-66 (1993) or Miller et. 
al, J. Pharmacol. Exp. Ther., 264: 1 1-16 (1993); with regard to asthma, 

20 see Hamid et. al. Lancet, 342: 1510-13 (1993) or Kharitonov, et. al. 
Lancet, 343: 133-5 (1994); witii regard to Immune complex diseases, see 
MuUigan et. al., Br. J. Pharmacol., 107: 1 159-62 (1992); with regard to 
multiple sclerosis, see Koprowski et. al, PNAS, 90: 3024-7 (1993); with 
regard to ischemic brain edema, see Nagafiiji et. al. Ncurosci., 147: 159- 

25 62 (1992) or Buisson et. al, Br. J. Pharmacol.. 106: 766-67 (1992) or 
Trifiletti et. al, Europ. J. Pharmacol. 218: 197-8 (1992); with regard to 
toxic shock syndrome, see Zembowicz & Vane, PNAS, 89: 2051-55 
(1992); with regard to heart failure, see Winlaw et. al. Lancet, 344: 373- 
4 (1994); with regard to ulcerative colitis, see Boughton-Smith et. al. 

30 Lancet 342: 338-40 (1993); and with regaid to atherosclerosis, see White 
et. al, PNAS, 91: 1044-8 (1994); with regard to glomerulonephritis, see 
Miihl et. al, Br. J. Pharmcol, 112: 1-8 (1994); with regard to Pagefs 
disease and osteoporosis, see L6wick et. al, J. Clin. Invest., 93: 1465-72 
(1994); with regard to inflammatory sequelae of viral infections, see 
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Koprowski et. aL, PNAS, 90: 3024-7 (1993); with regard to retinitis, see 
Goureau et. al., BBRC. 186: 854-9 (1992); with regard to oxidant induced 
lung injury, sec Berisha et. al, PNAS, 91: 744-9 (1994); with regard to 
eczema, see Ruzica, et al., J. Invest. Derm., 103:395(1994); with regard 
5 to acute allograft rejection, see Devlin, J. et al.. Transplantation, 58:592- 
595 (1994); and with regard to infection caused by invasive 
microorganisms which produce NO, see Chen, Y and Rosazza, J.P.N., 
Biochem. Biophys. Res. Comm., 203:1251-1258(1994). 

Hie pharmaceutical compositions of the present invention 
1 0 conq>rise a compound of Formula I as an active ingredient or a 
pharmaceutically acceptable salt, thereof, and may also contain a 
pharmaceutically acceptable carrier and optionally other therapeutic 
ingredients. The term "pharmaceutically acceptable salts" refers to salts 
prepared from pharmaceutically acceptable non-toxic adds or bases 
15 including inorganic bases and organic bases. Salts derived fiom 

inorganic acids include aluminum, ammonium, calcium, copper, ferric, 
ferrous, lithium, magnesium, manganic salts, manganous, potassium, 
sodium, zinc, and the like. Particularly preferred are the ammonium, 
calcium, magnesium, potassium, and sodium salts. Salts derived from 
20 pharmaceutically acceptable organic non-toxic bases include salts of 
primary, secondary, and tertiary amines, substituted amines including 
naturally occurring substituted amines, cyclic anunes, and basic ion 
exchange resins, such as arginine. betaine, caffeine, choline, N,N-- 
dibenzylethylenediamine. diethylamine, 2-diethylaminoetiianol, 2- 
25 dimethykuninoetfaanol, ethanohunine, ethylenediamine, N- 

ethyhnorpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, 
hydrabamine, isopropylamine, lysine, methylglucamine, motpholine, 
piperazine, piperidine, polyamine resins, procaine, purines, theobromine, 
trietiiylamine, trimethyhimine, tripropylamine, tromethamine, and the 
30 like. 

It will be understood tiiat in die discussion of methods of 
treatment which follows, references to die compounds of Formula I are 
meant to also include the pharmaceutically acceptable salts. 
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The pharmaceutical compositions containing the active 
ingredient may be in a foim suitable for oral use, for example, as tablets, 
troches, lozenges, aqueous or oily suspensions, dispersible powders or 
granules, emulsions, hard or soft capsules, or syrups or elixirs. 
5 Compositions intended for oral use may be prepared according to any 
method known to the art for the manufacture of pharmaceutical 
compositions and such compositions may contain one or more agents 
selected from the group consisting of sweetening agents, flavoring 
agents, coloring agents and preserving agents in order to provide 
10 pharmaceutically elegant and palatable preparations. Tablets contain the 
active ingredient in admixture with non-toxic phannaceutically 
acceptable excipients which are suitable for the manufacture of tablets. 
These excipients may be for example, inert diluents, such as calcium 
carbonate, sodium carbonate, lactose, calcium phosphate or sodium 
15 phosphate; granulatmg and disintegrating agents, for example, com 
starch, or alguiic acid; binding agents, for example starch, gelatin or 
acacia, and lubricating agents, for example, magnesium stearate, stearic 
acid or talc. The tablets may be uncoated or they may be coated by 
known techniques to delay disintegration and absorption in the 
10 gastrointestinal tract and thereby provide a sustained action over a longer 
period. For example, a time delay material such as glyceryl monostearate 
or glyceiyl distearate may be employed. TTiey may also be coated by the 
technique described in the U.S. Patent 4,256,108; 4,166,452; and 
4,265,874 to form osmotic therapeutic tablets for control release. 
15 Formulations for oral use may also be presented as hard 

gelatin capsules wherein the active ingredient is mixed wiUi an inert solid 
diluent, for example, calcium cartwnate, calcium phosphate or kaolin, or 
as soft gelatin capsules wherein the active ingredient is mixed with water 
or an oil medium, for example peanut oil. liquid paraffin, or olive oil. 
0 Aqueous suspensions contam die active material in 

admixttwe with excipients suitable for the manufacture of aqueous 
suspensions. Such excipients are suspending agents, for example sodium 
caiboxymethyl-cellulose. mediylcellulose. hydroxy- 
propyhnethycellulose, sodium alginate, polyvinyl-pynolidone, gum 
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tragacanth and gum acacia; dispersing or wetting agents may be a 
naturally-occiming phosphatide, for example lecithin, or condensation 
products of an alkylene oxide with fatty acids, for example 
polyoxyethylene stearate, or condensation products of ethylene oxide 
5 with long chain aliphatic alcohols, for example heptadecaethylene- 

oxycetanol, or condensation products of ethylene oxide with partial esters 
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol 
monooleate, or condensation products of ethylene oxide with partial 
esters derived from fatty acids and hexitol anhydrides, for example 
10 polyethylene sorfoitan monooleate. The aqueous suspensions may also 
contain one or more preservatives, for example ethyl, or n-propyl, p- 
hydroxybenzoate, one or more coloring agents, one or more flavoring 
agents, and one or more sweetening agents, such as sucrose, saccharin or 
aspartame. 

IS Oily suspensions may be fomiulated by suspending the 

active ingredient in a vegetable oil, for example arachis oil, olive oil, 
sesame oil or coconut oil, or in mineral oil such as liquid paraffin. The 
oily suspensions may contain a thickening agent, for example beeswax, 
hard paraffin or cetyl alcohol. Sweetening agents such as those set forth 

20 above, and flavoring agents may be added to provide a palatable oral 
preparation. These compositions may be preserved by the addition of an 
anti-oxidant such as ascorbic acid. 

Dispersible powders and granules suitable for preparation of 
an aqueous suspension by the addition of water provide the active 

25 ingredient in admixture with a dispersing or wettmg agent, suspending 
agent and one or more preservatives. Suitable dispersing or wetting 
agents and suspending agents are exemplified by those already mentioned 
above. Additional excipients, for example sweetening, flavoring and 
coloring agents, may also be present. 

30 The pharmaceutical compositions of the invention may also 

be in the form of an oil-in- water emulsions. The oily phase may be a 
vegetable oil, for example olive oil or arachis oil, or a mineral oil, for 
example liquid paraffin or mixtures of these. Suitable emulsifying agents 
may be naturally-occurring phosphatides, for example soy beans, lecithin. 
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and esters or partial esters derived from fatty adds and hexitol 
anhydrides, for example soibitan monooleate. and condensation products 
of the said partial esters widi ethylene oxide, for example 
polyoxyethylene soibitan monooleate. The emulsions may also contain 
5 sweetening and flavouring agents. 

Syrups and elixirs may be formulated with sweetening 
agents, for example glycerol, propylene glycol, sorbitol or sucrose. Such 
formulations may also contain a demulcent, a preservative and flavoring 
and coloring agents. The pharmaceutical compositions may be in the 
10 form of a sterile injectable aqueous or oleagenous suspension. This 
suspension may be formulated according to the known art using those 
suitable dispersmg or wetting agents and suspending agents which have 
been mentioned above. The sterile injectable preparation may also be a 
sterile injectable solution or suspension in a non-toxic parenterally- 
15 acceptable dUuent or solvent, for example as a solution in 1.3.butane diol. 
Among the acceptable vehicles and solvents that may be employed are 
water. Ringer's solution and isotonic sodium chloride solution. In 
addition, sterile, fixed oils are conventionally employed as a solvent or 
suspending medium. For tiiis purpose any bland fixed oil may be 
20 employed including syntfietic mono- or diglycerides. In addition, fatty 
acids such as oleic acid find use in tiie preparation of injectables. 

Compounds of formula I may also be administered in tfie 
form of a suppositories for rectal administration of tiie drug. These 
compositions can be prepared by mixing the drug with a suitable non- 
25 irritating exdpient which is soUd at ordinary temperatures but Uquid at 
tiie rectal temperamre and wiU tiierefore mdt in die recmm to release die 
drug. Such materials are cocoa butter and polyetfiylene glycols. 

For topical use, creams, ointments, jellies, solutions or 
suspensions, etc., containing die compound of Formula I are employed. 
(For purposes of tiiis application, topical application shaU include moutii 
washes and gargles.) 



30 



Dosage levels of tiie order of from about 0.01 mg to about 
140 mg/kg of body wdght per day are useful in tiie treatment of die 
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above-indicated conditions, or alternatively about 0.5 mg to about 7 g per 
patient per day. For example, inflammation may be effectively treated by 
the administration of fix)m about 0.01 to 50 mg of the compound per 
kilogram of body weight per day. or alternatively about 0.5 mg to about 
5 3.5 g per patient per day. preferably 2.5 mg to 1 g per patient per day. 

The amount of active ingredient that may be combined with 
the earner materials to produce a single dosage form wiU vary depending 
upon the host treated and the particular mode of administration. For 
example, a formulation intended for the oral administration of humans 
10 may contain ftom 0.5 mg to 5 g of active agent compounded with an 
appropriate and convenient amount of carrier material which may vary 
from about 5 to about 95 percent of the total composition. Dosage unit 
forms will generaUy contain between fiom about 1 mg to about 500 mg 
ofan active ingredient, typicaUy 25 mg. 50 mg. 100 mg. 200 mg. 300 mg. 
15 400mg,500mg.600mg,800mg,orl000mg. 

It will be understood, however, that the specific dose level 
for any particular patient wUl depend upon a variety of factors including 
the age. body weight, general health, sex, diet, time of administration 

route of administration, rate of excretion, drug combination and the 
seventy of die particular disease undergoing therapy. 



20 
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Assav Protocol for NOS activity 



NOS activity is measured as the fonnation of L-[2,3,4,5- 
3H]Citnilline from L-[2,3,4,5-3H]Argiiiine. The incubation buffer (100 
5 jiL) contained; 100 mM TES, pH 7.5, 5 \iM FAD, 5 jiM FMN, 10 \lM 
BH4. 0.5 mM NADPH, 0.5 mM DTT, 0.5 mg/mL BSA, 2 mM CaC12, 10 
Hg/mL cahnodulin (bovine), 1 jlM L-Arg, 0.2 ^lCi L-[2,3,4,5-3H]Arg, 
and the inhibitor in aqueous DMSO (max. 5 %). The reaction is initiated 
by addition of enzyme. Incubations are performed at room temperature 

10 fen- 30 minutes and stopped by the addition of an equal volume of 
quenching buffer consisting of 200 mM sodium citrate, pH 2.2, 0.02% 
sodium azide. Reaction products are separated by passing through a 
cation exchange resin and quantitated as cpm by sdntillatibn counting. 
Percent inhibition is calculated relative to enzyme incubated without 

15 inhibitor according to: % inhibition = 100 x (cpm L-[2,3,4,5-3H]Cit with 
inhibitor / cpm L-[2,3,4,5-3H]Cit without inhibitor). 

Illustrative of the utility of the compounds of Formula I is 
the ability of such compounds to inhibit NO synthase as shown in Tables 
20 1-5 and as measured by the assay described above: 
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TABLE2 
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TABLE 3 



Compound 


% inhibition 
(50uM) 
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cNOS 
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Stereochemical Preferences for NQS Inhibition 
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Several methods for preparing the compounds of this 
invention are illustrated in the foUowing schemes and examples. Some of 
the compounds are known in the literature but none are reported to be 
inhibitors of NO Synthase. In one method outlined in scheme 1 and 

5 illustrated in Example 2, the compounds are prepared by reacting a 
cyclic iminoether with an appropriate amine or its salt such as a 
hydrochloride, hydrobromide, sulfate, alkyl sulfonate, acetate etc at a 
temperature between 0-100 oC. The required intermediate iminoether 
substrates can be prepared by 0-alkylation of the corresponding lactam 

10 by reagents such as methyl trifluoromethanesulfonate, trimethyloxonium 
fluoborate, methyl sulfate etc. Other methods for preparation of 
iminoether known in the art of organic synthesis may also be employed. 
Many of the lactam starting materials are commercially available or tiiey 
can be obtained by literature procedures. One useful metfiod for die 

15 preparation of substituted lactams is illustrated in example 1 . 



SCHEMR 1 



20 



(R.Ra.Ra) (R.R.R3) 

'fx — ^ ^fi^ 

N O MeOTf ^N^OMe 



(R)2NH.HCI 



(Ri,R2,R3) 



Another method for preparing compounds of this invention 
is shown in scheme 2. In this method a thiolactam is first reacted witfi an 
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alkylating agent such as methyl iodide or methyl sulfate and the resulting 
raunothioether salt is reacted with an amine to furnish the desired 
amidines. The thiolactam substrates for diis piocess are known in the 
Uteraturc or they can be prepared from the corresponding lactam by 
5 treatment with reagents such as P2S5 or Lawesson's reagent (2,4-bis(4- 

methoxyphenyI)-1.3-dithia-2.4-diphosphetane-2,4.disulfide) as illustrated 
m example 3. 



10 



SCHEMR 7 



a 



(n1.R2.R3) P2S5 

^ or 



R^ 



Lawesson's 
Reagent 



(Ri>R2»R3) 



a. Mel 

b. RNH2 



R4 



15 



Alternatively, the cyclic amidine compounds may also be 
synthesized from acyclic precursors as described by Garigipati (Tet Utt 
U 1969-1972 (1990) ). In this method (Scheme 3) an amino nitrile is ' 
converted to an aluminum amide by reaction with an alkylaluminum 
reagent such as trimethylaluminum and in situ cyclization of this 
mtermediate furnishes the desired amidines. 
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(R1.R2.R3) (R1.R2.R3) 

NH ^N^NH 
R4 R4 

5 Alternatively, the cyclic amidine compounds may also be 

synthesized fiom substituted or unsubstituted 2-aminopyridines by the 
method of Freifelder (M. Fieifelder. R. W. Mattoon, Y. H. Ng, J. Org. 
Chenu, 29, 3730-3732 (1964)) employing catalytic hydrogenation under 
acidic .conditions (Scheme 4). The addition of acid during the 
10 hydrogenation is important (T. B. Grave, J. Am. Chem. Soc. 46, 1460-1470 
(1924)) 

SCHEME 4 

(R1.R2.R3) (R1.R2.R3) 
ij^A Ha, catalyst y^A 

15 ^ " H 

Cyclic amidines may also be prepared ftom acyclic 
precursors as shown in scheme 5 and demonstrated in example 6. Thus, a 
Michael addition of a nitroalkane to an acrylate ester by the method of 
20 Bunce and Drumright {Org. Prod. Prep. Int. 19, 471-475 (1987)) leads to 
an ester of 4-nitrobutyric acid. Reduction of the nitro group and 
cyclization gives a lactam which is converted to an amidine by the 
procedures described in scheme 1 or 2. 
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Many cyclic amidines claimed in this specification can have 
5 stereoisomers and such individual stereoisomers may be prepared from 
chiral lactams. Numerous methods for the synthesis of stereochemically 
pure lactams have been described in literature. One such method using 
amino adds as starting materials is described by Reetz and Rohrig 
(Angew. Chem. Int. Ed. Engl 28, 1706-1709 (1989)) and is shown in 
10 scheme 6. The key feature of this procedure is the stereospedfic addition 
of organometallic reagents to an unsaturated ester and the reversal of the 
stereoselectivity with an unsaturated malonate, thus allowing synthesis of 
two diastereomers from the same aldehyde intermediate. 
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RiVj^^^ 3 Stops 



N(CH2ph)2 



CH2(C02Me)2 
Cm(OIPr)3 



(C^^Ph)2N COjMe 
MejCuLi 



Ms 

(CH2Ph)2N COsMe 



a. Add 

b. l 



I 

H 

(4R.5S) 



N(CH2Ph)2 

Me2CuU 
Me 

M(CHaPh)2 



a.H2.Pd 
b. 



Ma 

I 

H 

(4S,5S) 



Synthetic methodology also exists for the preparation of 
chirally substituted 2-imino-piperidines. As shown in Scheme 7, addition 
of organocuprates to the 0-/err-butyldimethylsilyl-protected (SH-)- 
5(hydroxymethyl)-2(5H)-furanone derived from A (available fiom 
10 Aldrich Chemical Co., Milwaukee. Wl) wiU yield stereoisomer £ (S. 
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Hanessian and P. J. Murray, Tetrahedron , 43, 5055-5072 (1987)). 
Deprotection of £ yields the fiee alcohol D which is converted to lactam £ 
by described methodology (C. Herdeis and D. Waibel. Arch. Pharm. 
(Weinheim) 1991, 324, 269-274). Treatment with Meerwien's salt followed 
5 by reaction with ammonium chloride in refluxing ethanol yields chiral 2- 
imino-piperidines I and J. Other substituents and substitution patterns are 
available by analogous chemical manipulations from described 
intermediates (S. Hanessian, Aldrichimica Acta 22, 3-15 (1989)). 

10 SCHE\fE7 

HO- 

ilBU4NF/tHF 



— I O 




MeOM0» W(C) 



InHABOH. lNH,a.EiOH. 
yieflox Vienux 



9. 

MaO. 



.Ha 



.HCI 



Another method for the synthesis of chiral amidines is 
shown scheme 8. This synthesis utilizes commercially available 
15 individual enantiomers of dtronellic acid that allow preparation of chiral 
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10 



2-iimnopiperidmes. Treatment of methyl citronellate with ozone and 
further oxidation of the intermediate gives an acid which was used in a 
Curtius reaction to fiimish A upon reaction with benzyl alcohol. 
Hydrolysis, cyclization and removal of the Cbz group of A leads to a 
chiral lactam (B) and reaction of B with trimethyloxonium fluoroborate 
followed by NH4CI as detailed in scheme 1 furnishes a cyclic amidine. 
Citronellic acid is also a useful starting material for chiral 5-methyl-2- 
iminopiperidines as shown in scheme 9. In this case citronellic acid is 
first subjected to the Curtius reaction to give a protected amine (C). 
Clravage of the double bond of C by ozone and further oxidation directly 
leads to D and this lactam is converted to an enantiomerically pure 
amidine in 3 steps. 



15 




CO2H 



R-CitronelHc 
add 



Me 



[j NH 



a. CH^2 

b. O,, HQAc 



a. Me30Bp4 



Mo 

6 



NH 
Cbz 
A 



CO^e 



a. NaOH 

b. OCOzEt, EbN 

c. IIO^C 

d. H^. Pd(0H)2 



B 
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Me 



k CP2H 

X 



R-Citronellic 
acid 



a.(PhO)2PON3 



b-PhCHsOH 



Me 



NH 



a Hj. Pd(OH)i 



b. MegOBF. 

c. NH4a 




-Cbz 



a. Oa, CH^2 

b. Jones 




Cbz 



10 



Citronellic acid can also be used in the synthesis of chiial 
4,5-disubstitated 2-iniinopiperidines as shown in shown in scheme 10. 
This method reUes on stereoselective alkylation using the oxazolidone 
chiral auxiliary developed by Evans (J. Amer. Chem. Soc. 104. 1737- 
1739 ( 1982)) and the product is then converted to E. Ozonolysis of the 
double bond of E and cyclization of the resulting aldehyde gives F. 
Treatment of F with ozone followed by further oxidation gives an amino 
acid which is cyclized to a chiial lactam (G). Usual transformation of G 
furnishes cyclic amidine. 
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Scheme 10 



Me 




CO^H 



a. Aikylation 
cMsa 

d Nar^ 

e. UAIH4 

f. CbzCI 



Me 




N-Cbz 
H 



a. O3. HOAc 



b.AcaO 



Me 



Cbz 



S-Citronellic 
add 



a. O3 

b. Jones 



Me 



Me 



a. MesOBP, 



b. NH4CI 



H 



a. NaOH 

b. acoaEt 



Me 



CHO 



The invention will now be illustrated by the following non- 
limiting examples in which, unless stated otherwise: 



All operaticHis were carried out at room or ambient 
10 temperature, that is, at a temperature in the range 18-25'C; evaporation of 
solvent was carried out using a rotary evaporator under reduced pressure 
(600-4000 pascals: 4.5-30 mm. Hg) witfi a bath temperature of up to 
eO^C; the course of reactions was followed by thin layer chromatography 
(TLC) an. reaction times are given for illustration only; melting points 
15 are unconvicted and 'd' indicates decomposition; the melting points given 
are those obtained for the materials prepared as described; polymorphism 
may result in isolation of materials with different melting points in some 
preparations; the structure and purity of all final products were assured by 
at least one of the following techniques: TLC, mass spectrometry. 
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nuclear magnetic resonance (NMR) spectrometry or microanalytical data; 
yields are given for illustration only; when given, NMR data is in die 
form of delta (6) values for major diagnostic protons, given in parts per 
million (ppm) relative to tetramethylsilane (TMS) as internal standard, 

5 determined at 400 MHz or 500 MHz using die indicated solvent; 
conventional abbreviations used for signal shape are: s. singlet; d. 
doublet; t. triplet; m. multiplet; br. broad; fijt: in addition "Ar" signifies 
an aromatic signal; chemical symbols have their usual meanings; the 
following abbreviations have also been used v (volume), w (weight), b.p. 

0 (boiling point), m.p. (melting point), L aiter(s)), mL (milliliters), g 
(gram(s)), mg (mimgnuns(s)), mol (moles), mmol (millimoles), eq 
(equivalent(s)). 
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EXAMPLR 1 

3-Methvl-2-piperidone 

5 

S^ElAi l-(1.2-diphenvl-2-hvdroxv)ethvl-3-methvlpiperidine 

A mixture of 1.96 g (10 mmoles) of commeicially available 
trans-stilbene oxide and 990 mg (10 mmoles) of 3-methyl piperidine was 
10 heated one day in lefluxing etihanol. The solvent was then removed in 
vacuo to give the desired amino alcohol in quantitative yield. 

SISElSi l-(1.2-diphenvl-2-hvdroxv^ertivl-3-Tnethvl-2-piperirfon,..^ 

l-(1.2-diDhenvl-2-hvdroxv^ethv1.^.methvl-2-piperidnnft 

15 

A mixture of the crude amino alcohol(10 mmoles) ftom step 
A, 6.39 g (20 mmoles) of mercuric acetate and 7.5 g (20 mmoles) of 
ethylene diamine tetraacetic acid disodium salt in 80 mL of 1 % acetic 
acid in water was heated to reflux l.Shrs. After cooling the reaction 

20 mixture, methylene chloride was added and the mixture was swirled 
around to dissolve all organic matter. The organic and aqueous luyets 
w«e decanted fiom the shiny metallic mercury by-product The aqueous 
layer was separated and extracted further with methylene chloride. The 
combined organic layers were washed with water and saturated sodium 

25 chloride solution. After drying over anhydrous magnesium sulfate, 

solvent was removed to give a brown crude product, which was puridfied 
on silica gel using 1:3 ethyl acetate and hexane mixture to give 639 mg of 
l-(l,2-diphenyl-2-hydroxy)ethyl-3-methyl-2-piperidone and 1.5 g of 1- 
( 1 ,2-diphenyl-2-hydroxy)ethyl-5-methyl-2-piperidone. 



SSSD^ l-(1.2-diDhenvl-2-QXQtethv1-^-methvl-2-piperidnnft 
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0.7 mL of 8N Jones reagent was added dropwise to an ice- 
cooled solution of 620 mg (2 mmoles) of l-(l^-diphenyl-2- 
hydroxy)ethyl-3-methyl-2-piperidone in 10 mL of acetone. The reaction 
mixture was then stirred one hour. 1 mL of isopropyl alcohol was added 
5 and the mixture was stirred 10 minutes. The solvent was then removed ii 
vacuo. The residue was stirred with water and ethyl acetate until aU 
solids dissolved. The aqueous phase was separated and extracted with 
ethyl acetate. The combined etiiyl acetate phases were washed with 
water and saturated sodium chloride solution. After drying over 
10 anhydrous magnesium sulfate, the solvent was removed in vacuo to 
afford the desired lactam ketone as foam in quantitative yield. 

A mixture of 550 mg (1 .8 mmoles) of l-(l,2-diphenyl-2- 
oxo)ethyl-3-methyl-2-piperidone and 715 mg (1 1 mmoles) of zinc dust in 
8 mL of glacial acetic acid was heated to reflux for 1 day. The mixture 
was cooled and filtered and the solids washed with ethyl acetate. The 
filtrate was concentrated to ~5 mL. 25 mL of toluene was added and die 

20 solvents were removed in vacuo. The residue was dissolved in ethyl 

acetate and made basic witii cautious addition of concentrated ammonium 
hyAoxide. TTie initially formed precipitate dissolved upon fimher 
addition. After stining 10 minutes, anhydrous magnesium sulfate was 
added in excess. After 20 minutes, the soUds were filtered and washed 

25 with etiiyl acetate. The filtrate was concentrated to give a residue which 
was purified on silica gel using 1:1 mixture of ethyl acetate and hexane 
first and then using 10% metiianol in ethyl acetate to give 148 mg of 3- 
methyl-2-piperidone as fluffy solid. 

30 iH NMR(CDCl3): 3.3 (m. CH2N); 2.48 (m. CH2C=0); 1.45-2.0 (m, 
CH2's); 1.24 (d. CH3); 5.95 (bJW) 

FoUowing the above procedures, the foUowing lactams were synthesized: 
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5-Methvl-2-piperidone; 

iH NMR(CDCl3): 3.3 & 2.92 (m. CH2N); 2.35 (m. CH2C=0); 1.4-2.0 
(m. CH2's); 1.0 (d, CH3); 6. 1 (b.NH) 

5 

4-Methvl-2-piperidone! 

iH NMR(CDCl3): 3.35 (m, CH2N); 2.48 & 2.8 (in, CH2C=0); 1.35-2.04 
(m, CH2's); 1,04 (d, CH3); 6.05 (b.NH) 

10 

4-ProDvl-2-piperidone! 

iH NMR(CDCl3): 3.32 (m, CH2N); 2.5 & 1.98 (m, CH2C=0); 1.25-1.95 
(m, CH2's); 0.90 (t, CH3); 6.1 (b,NH) 

15 

5.5-Diinethvl-2.pipftriHftfM>- 

iH NMR(CDC13): 3.01 (s, CH2N); 2.38 (U CH2C=0); 1.60 (t, CH2); 
1.04(s.CH3's);6.1(b,NH) 

20 

3.5-Dimethvl-2-piperidn^ff; 

iH NMR(CDa3): 3.3 & 2.9 (m» CH2N); 2.52 (m, CHC=0); 1.56-2.1 
(m, CH2's); 1.0 & 1.28 (d, CHs's); 5.95(b.NH) 

25 

4-Benzvl-2-pipi»ridnni»r 

iH NMR(CDC13): 3.3 (m. CH2N); 2.62 (m, CH2CX)); 1.35-2.48 (m. 
CH2's); 7.1-7.3 (m, Aromatic); 6.05 (b,NH) 

30 

4-EthQxvcariinnYl-9. piperidone: 
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iH NMR(CDC13): 4.16 (q; CH2O); 3.35 (m. CH2N); 2.60 (d, 
CH2C=O);2.80 (CHCOOEt); 1.82-2.16 (m, CH2's); 1.24 (t, CH3); 6.58 
(bjffl) 
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1.2.3.4-Tetrahvdm-t-quinQlong! 

iH NMR(CDa3): 3.6 (t, CH2N);3.0 (t. CH2); 7.2-8.05 (m. Aromatic); 
6.6(b,NH) 

5 

4-Ethoxvcartionvl-2-pioerizinone; 

iH NMR(CX>C13): 4.26 (q, CH20);4.12 (s, NCH2C=0); 3.38 & 3.66 (b. 
CH2's); 1.26 (t, CH3); 6.66 (b, NH) 

10 

EXAMPLE 2 



13 l-Aza-2-methoxv-l -cvclonnnenft 

Trimethyloxonium tetrafluoroborate (750 mg; 5 mmol) was 
added in one portion to 2-azacyclononanone (700 mg; 5 mM) in 10 mL 
of anhydrous methylene chloride. The resulting mixture was stined 

20 overnight at room temperature. The next mQmingl0% Sodium 

bicarbonate solution was cautiously added to neutralize fluoroboiic acid 
and the mixture was then diluted with 20 mL of ethyl acetate. The 
organic layer was separated and the aqueous layer was extracted with 
ethyl acetate. The combined organic layers were washed with 10% 

25 sodium bicarbonate solution and with brine. After drying over anhydrous 
magnesium sulfate, the organic layer was concentrated to remove the 
solvents. The residue was taken up in hexane and filtered through a small 
bed of wet silica gel in hexane. The filtrate was concentrated to give 320 
mg of the desired l-aza-2-methoxy-l-cyclononene. 

30 

iH NMR: 3.52 (s, OCH3), 3.36 (m. CH2N=), 2.24 (m. N=C-CH2); 13- 
1.7(m). 
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The following iminoethers were synthesized accoiding to the above 
general procedure. In the case of low molecular weight iminoedieis 
such as l-aza.2-methoxy.l-cyclopentene and its methyl analogs. l-a2a-2- 
5 methoxy-l-cyclohexene and its methyl analogs, it was necessary to use 
low vacuum to remove the solvents in order to reduce the loss of these 
more vdatile products. AU 1h NMR's a,^ reported as 6 values and were 

10 l-Aza-?,-methnxv-i-rvr]pp.n|^„^. 

IH NMR: 3.72 (s. OCH3). 3.58 (t. CH2N=:).2.36 (t. N=C-CH2). 1.94 
(m). 

1^ l-Aza-2-methoYv-Wrhy|-]-py^^^^^P„^,.^,,. 

M^1J^\^^ * ^-^^ 3.85 (m. CHN=). 2.38 (m. 

N=C-CH2); 2.14(m) & 1.42(m)(2H). 1.12 (d. C-CH3). 

20 l -Aza-2-methoYv.^-m^thYi-V nTliTrr nf rn r 

2.58 (2m. N=C-CH), 1.40 (m), 1.16 (d, C-CH3). 
25 l-Aza-2-methoxv-l.rv^|^h^;fffn^.. 

IH I^: 3.55 (s. OCH3). 3.40 (m. CH2N=). 2.08 (m. N=C.CH2). 1.48 
& i.o4(m). 

^0 i-Aza-2-methoxv-3-mPfhYM-^.Yt:hhnnnr- 
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1-Aza-2-metfaoxv-4-methvl-l-cvclohexene: 

iH NMR: 3.54 (s, OCH3). 3.29 (m, CH2N=), 2.15 (m, N=C-CH2), 1.56- 
1.66 (m), 0.86 (d,C-CH3). 

l-A2a-2-methoxv-4-propvl-l-cvclohexene: 

iH NMR: 3.52 (br. OCH3), 3.30 (m, CH2N=). 2.16 (m, N=C-CH2). 
1.20-1 .64 (m), 0.80 (t, C-CH3). 

1 - Aza-2-methox v-5-methvl- 1 -cvclohexene: 

iH NMR: 3.60 (b, OCH3), 3.58 & 2.96 (2m, CH2N=). 2.20 (m, 
N=C-CH2), 1.32-1.77 (m), 0.92 (d, C-CH3). 

l-Aza-2-methoxv-5.S-dimethvl-l-cvclohexene: 

iH NMR: 3.62 (b, OCH3), 3.17 (s, CH2N=), 2.16 (t, N=C-CH2). 1.47(t. 
CH2). 0.90 (s,C-CH3). 

l-Aza-2-methoxv-3.5-dimethvl-l-cvclohexene: 

iH NMR: 3.52 (s, OCH3), 2.86 (m. CH2N=). 2.32 (m, N=C-CH2), 1.46- 
1.72 (m, CH2). 0.86(s, C-CH3) 1.09 (s, C-CH3). 



l-A2a-2-niethQxv-4.benzvl-l-cvclohexiMie! 

iH NMR: 3.61 (b. OCH3), 3.36 (m, CH2N=). l.l-2.6(m). 

30 l-Aza-2-methoxv-l-cvcloheptene! 

iH NMR: 3.34(s, OCH3), 3.26 (m, CH2N=). 2.23 (m, N=C-CH2), 1.37- 
1.60(m). 
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l-Aza-2-mefhoTy. l-cvclnnctftnft- 

iH NMR: 3.56 (b. OCH3). 3.34 (m, CH2N=). 2.24 (m, N=C-CH2), 1.3- 
1.6(m). 

5 

3.4-Dihvdro.?.ft^P^^r^^vauinQline! 

iH NMR: 6.9-7. 1 (m, aromatic H), 3.78 (s, OCH3). 2.32 (t. CH2N=.). 
2.73(t,N=C-CH2). 

10 

3.4.'>,f>-Tfrrahvdro-4-PthoxvcarhnnY|-2-methoicv-pYrfl;^in?f 

iH NMR: 4.15 (q, 2H), 3.90 (s, 2H). 3.65 (s. OCH3). 3.42 (m. 2H). 2.50 
(m,2H).1.22(t.3H). 

15 



2-Iinino-l -a^acvrlnnonfltift hYdnrffhlftli^ff 

A mixture of l-a2a-2-methoxy-l-cyclononene (62 mg; 0.4 
mmol) and ammonium chloride (20.5 mg; 0.4 mmol) in 1 mL of 
25 anhydrous edianol was heated to reflux for 3 hours. The solvent was then 
removed in vacuo and the residue was triturated with Et20 to give almost 
a quantitative yield of 2-imino-l-azacyclononane hydrochloride as an 
amorphous solid. 

30 IH NMR(CDC13): 8.7, 9.0 & 9.6 (3 brJWs), 3.4 (m. CH2N). 2.7 (m 
CH2C=N). 1.5-2.0(m). 
Mass Spectrum m/e s 141 



EXAMPfJ^ 




NH HCI 



20 
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Note: In some cases a slight molar excess (5 - 10%) of the iminoedier 
was used. The woiiaip was effected by triturating the residual product 
with ethyl acetate or Et20. In specified cases the products were obtained 
5 as thick oils. 

The following cyclic amidines (Examples 4-42) were 
synthesized according to the above general procedure by employing an 
appropriate iminoether instead of l-aza-2-methyI-l-cyclononene and 
10 appropriate amine hydrochloride instead of ammonium chloride. All 
NMR's are reported as 5 values. 



l-Aza-2-imino-cvclonentane hvd rochlorider 

20 iH NMR(CDC13): 9.44. 9.13 & 8.77 (3br, N-H's), 2.88 (t. CH2N). 2.88 
(t,CH2C=N), 2.10(m). 
Mass Spectrum m/e = 85 (M+l). 



EXAMPLE 4 



15 




NH HCI 



25 



EXAMPLR f> 




NH HCI 



l-Aza-2-iniinO-3-metfavlcvcloDentime hyHrnrhlnri^ f g; 



30 
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iH NMR(CDC13): 9.48. 9.1 & 8.82 (3br, N-H's). 3.6-3.2 (m. CH2N), 
2.36 (t, CHC=N). 1.80 (m), 1.42 (d. C-CH3). 
Mass Spectrum m/e = 99. (M+1). 



EXAMPLKfi 

CHa^'^^^NH HCI 

iH NMR(CDCI3): 9.5, 9.18 & 8.78 (3br. N-H's), 4.06 (t, CHN); 3.04- 
2.92 (m. CH2C=N). 2.35 (m, CH2). 1.32 (d.CCH3). 
Mass Spectrum m/e = 99 (M+1). 



15 



20 



("X^.CH, HCI 

l -Aza-2-mftthYlamino-l .cvriopenteni> hy^nKhi^ i i^y. (oil) 



IH NMR (CDQa): 10.1 & 10.03 (2br. N-H's). 3.66 (b. CH2N). 3.08 (d 
N-CH3). 2.91 (t, CH2C=N). 2. 12 (m). 
25 Mass Spectrum m/e = 99 (M+1). 



EXAMPrFR 



30 



^"X^-CgHs HCI 
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l-A2a-2-ethvlamino-1-cvclopentene hydrochloride; fnin 

iH NMR (D6-DMSO): 10.13 & 9.9 (2br, N-H's). 3.7 (m, CH2N). 3.58 
5 (m, N-CH3), 2.96 (m, CH2C=N). 2. 12 (m), 1.28 (t, CCH3). 
Mass Spectrum m/e =113 (M+1). 



l-Aza-2-benzvlaniino-1-cvcloDentene hydrochloride: 

15 iH NMR (D6-DMS0): 10.16 (br,N-H's). 7.3-7.4 (m. aromatic H's), 4.54 
(s, CH2Ph), 3.56 (t, CH2N), 2.84 (t, CHaON), 2.06 (m). 
Mass Spectrum m/e = 175 (M+1). 



1 - Aza-2-cvclohex vlamino. 1 -cvc lonentene hydrochloride. 

25 

iH NMR (D6-DMS0): 9.8 & 9.5 (2br, N-H's), 3.55 (t. CH2N), 2.78 (t. 
CH2C=N), 2.04 (m), 1.2-1.88(m). 
Mass Spectrum m/e = 167 (M-f 1). 



EXAMPLE 9 




20 



EXAMPLE in 




30 



EXAMPLE n 
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(>^0CH3 

" O HQ 

l-Aza-2-mcthoxvcarbonvlmethvlamino- 1 -cvclo oentene hydrochloride: 
5 (oil) 

iH NMR (D6-DMS0): 10.0 (br, N-H's), 4.25 (s, -NCH2C00Me), 3.7 
(s, C00CH3), 3.6 (t. CH2N). 2.86 (t. CH2C=N). 2.1(iii). 
Mass Spectnim m/e = 157 (M+1). 



10 



15 



EXAMPLR12 

HCI 

l-AZft-2-(f3.4-dihvdroxvnhenvltethvnflminn - l-cvclopentene 
hydrochloride: 



iH NMR (D6-DMS0): 9.5 (b,N-H's). 6.46-6.76 (m. aromatic H), 3.54 (t, 
20 CH2). 3.36 (t, CH2). 2.74 (t. CH2). 2.02(m). 
Mass Spectnim m/e « 221 QA+l). 



EXAMPLE n 

25 

M-CHs 



i-AM-2.2-dimethvlamino-l -cyclopentene h ydrochloride 
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iH NMR(CDC13): 11.24 (b. N-H's). 3.8 (t. CH2N). 3.4 (s. N-CH3). 3.16 
(t, CH2C=N), 2.86 (t. CH2). 2.2(m). 
Mass Spectnim m/e =113 (M-f 1). 

5 

EXAMPLE 14 
^^^^^NH HCI 

10 

2-IminODiperidine hvdmchlnriH^ 
Commercially available sample was used 

15 

EXAMPLR15 

C^I^XHa HCI 

20 l-Aza-2-methYlamino-l-cvclohexenehvdmrhinrj^ft; (oil) 

iH NMR(D6-DMSO): 9.3 & 9.22 (2br, NH's). 3.30 (m, CH3). 2.78 (d, 
CH3), 2.52 (m, CH2C=N);1.70(m). 
Mass Spectnmi m/e = 1 13 (M-i-l). 

25 

EXAMPLE 16 
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l-Aza-2-ethvlamino-l-rvrlryhexene hvHm^h|^riftp; 

iH NMR (D6-DMS0): 9.3 (br, NH's), 3,28 (m. CH2N) 3.20 (m, CH2N) 
2.5 (m. CH2C=N), 1.20 (U CH3). 
Mass Spectrum m/e = 127 (M+1). 



10 



EXAMPI.R17 



CH3 



l-Aza-2-dimethvlamino-l-cvcinh<>vi.«A hvdrochinriHp 

15 IH NMR (CDCI3): 10.7 (br, NH's). 3.60 (m. CH2N), 3.40 & 3.12 (2s 
CH3). 2.63-2.52 (m. CH2), 1.85-1.77 (m). 
Mass Spectnim m/e = 127 (M+1). 



20 EXAMPIRIR 

CH3 
(j'^NH Ha 

2-llPinO-3-mPthvlninpridine hvHmrhl^^,.. 



25 



a: 



IH NMR (D6-DMSO): 9.5 & 8.6 (2br,NH's). 3.25 (m. CH2N). 2.7 (m. 
CHON). 1.4-1.9 (m). 1.25 (d.CH3). 
Mass Spectnmi m/e = 1 13.1 (M+1). 



30 
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EXAMPLE 19 




NH HCI 



5 2-Iinino-4-methvlpiperidine hydrochloride; 

1h NMR (D6-DMS0): 9.5, 8.68 & 8.35 (3br, NH's), 3.24 (m, CH2N). 
2.55 & 2.15 (m. CH2C=N), 1.35-1.85 (m). 0.96 (d,CH3). 
Mass Spectrum m/e = 1 13 (M+1). 



2-Iinino-4-propvlpiperidine hydrochloride; 

iH NMR (D6-DMS0): 9.5 & 8.7 (2br. NH's). 3.22 (m, CH2N), 2.6-2.16 
(m, CH2C=N), 1.3-1.8(m). 0.85 (t, CH3). 
Mass Spectrum m/e = 141 (M+l). 



10 



EXAMPLE 20 




20 



EXAMPLE 21 




NH Ha 
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2-Iinino-4-bfrn7vlnineridine hvrim^hiffri^^; 

IH NMR (D6-DMS0): 9.54, 8.64 & 8.36 (3br, NH's). 7.15-7.35 (m 
5 aromatic H). 3.35 & 3.2 (m. CH2N). 2.6(m. CH2ON). 1.4.2.06(in).' 
Mass Spectnim m/e = 190 (M+1). 



EXAMPIP27 



20 



d'^NH HCI 



2-Imin(v.5-mf thvlPineridine hvrfm^i^i^rj^^. 

13 2-55 (m,CH2C=N). 1.3-1.8 (m), 0.92 (d,CH3). 
Mass Spectnmi m/e =113 (M+1). 



EXA\fPTF9^ 
CH3 

U'^NH HCI 



2-Imino-^,5-(iimrthvlnineridinehYHT^h!TTiitfr- 

25 iH NMR (D6-DMS0): 9.5 & 8.4 (2br. NH's). 2.95 (s CH2N) 2 52 (t 
CH2C=NX 1.48 (t. CH2). 0.92 (d. CH3). ^' ^ ' 

Mass Spectrum m/e = 127 (M+l). 



30 



EXAMPLP.7 4 
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NH Ha 



9-Tniinn-:^.5-diinethvlDiperidine hydrochloride: 

5 

iH NMR (D6-DMS0): 9.45, 8.7 & 8.5 (3br, NH's), 3.32 (m, CH2N), 
2.64 (m, CHC=N). 1 .6-2.22(m). 
Mass Spectnim m/e s 1 13 (M+1). 



15 1 -Aza-2-iminocvcloheptane hvdriochloride: 

iH NMR (CDa3): 9.5. 9.0 & 8.45 (3brWs), 3.4 (m, CH2N), 2.75 (m, 

CH2C=N), 1.4-1.8(m). 

Mass Spectnim m/e » 127 (M+l). 



25 

1 - Aza-2-methvlaminQ- 1 -cvcloheptene hydrochloride: 

IH NMR (€1X33): 10.0 & 9.5 (2br, NH's), 3.50 (m, CH2). 3.0 (d. CH3). 
2.8 (m, CH2C=N), 1.6-1.84(m). 



10 



EXAMPLE 25 




20 



EXAMPLE 26 
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Mass Spectnim m/e = 127 (M+1). 



EXAMPT.F.77 



Q 



N'^|y|-C2H5 HCI 



l-Aza-2-gthvl«ninO- 1 -CVCloheDtene hy^^^ p lf l^ ^ ^o ; (oil) 

10 iH NMR (CDa3): 9.8 & 9.54 (2br. NH's). 3.52 (m, CH2). 2.85 (m. 
CH2C=N). 1.70 (m). 1.3 (t,CH3). 
Mass Spectnim m/e = 141 (M+1). 



EXAMPT.F7« 

Q 



N'^N-CHa HCI 
CH3 

l -Aza-2-<liinffrhYlamino-1-rvniohi>pten^i,YffnT r hl^ri^ ^> 

20 

iH NMR (CDa3): 3.65 (m. CH2N). 3.42 & 3.25 (2s. CH3). 2.72 

(m,CH2). 1.6-1.85(m). 

Mass Spectram m/e = 141 (M+1). 

25 

EXAMPT.R9Q 
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■no 



HCI 



l-Aza-2-benzvlamino-l-cvcloheptene hydrochloride! 

5 iH NMR (D6-DMSO): 9.9 & 9.6 (2br, Nlfs). 7.4 (m, aromatic H), 4.48 
(b. CH2), 3.45 (m, CH2N). 2.76 (m, CH2C=N), 1.5-1.75 (m). 
Mass Spectrum m/e = 203 (M+1). 



l-Aza-2-cvclohexvlamino-l-cvcl oheptene hydrochloride. 

15 

IH NMR (D6-DMSO): 9.2 (br, N-H's), 3.38 (m, CH2N). 2.68 (t, 

CH2C=N). 1.1-1.88 (m). 

Mass Spectrum m/e s 195 (M-i-1). 



10 



EXAMPLE 30 




20 



EXAMPTKll 




NH HO 



25 l-Aza-2-iminocvclooctane hydriochlnride- 
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iH NMR (CDQa): 9.6, 9.0 & 8.7 (3br, NH's), 3.45 (m, CH2N). 2 7 

CH2C=N). 1.5-2.0(m). 

Mass Spectrum m/e s 127 (M-t-l). 




]-A?;a-2-methYlamino-l -cvriooctenft hvHrn^h| .. |-j ^o. 

IH NMR (CDCI3): 10.0 & 9.34 (2br, NH's). 3.55 (m.CH2).3.05 (d, 
CH3), 2.75 (m, CH2C=N). 1.48-1.95(in). 
Mass Spectrum m/e = 141 (M+1). 



EXAMPIR^I 



On' 



II.C2H5 HCI 

20 

l-Aza-2-firhvlamino-i-rvrioncfftn..hyHnTrhhriflf- 

IH NMR (CDCI3): 8.2-10.0(br. NH's). 3.55 (m. CH2), 2.5-2.76 (m. 
CH2D=N), 1.26-2.05 (m). 1.3 (t. CH3). 
25 Mass Spectrum m/e = 155 (M+1). 



EXAMPIR-U 



W09C/I4844 



PCT/US9S/14812 



-82- 



a 



l-A2a-2-ben2vlainino-l-cvclooctene hydrochloride! 

5 iH NMR (D6-DMS0): 9.9 & 9.3 (2br, NH's), 7.36 (m, aromatic H), 4.5 
(b, CH2), 3.5 (m. CH2N), 2.7 (m, CH2C=N), 1.3-1.75(in). 
Mass Spectrum m/e = 217 (M+l). 



l-Aza-2-methv1amino-l-cvclononene hydrochloride! 

15 

IH NMR (D6-DMS0): 9.64 & 8.95 (2br, NH s). 3.5 (m, CH2), 3.05 (d, 
CH3). 2.82 (d, CH3). (2.64 (m, CH2C=N), l,25-1.8(m). 
Mass Spectrum m/e = 155 (M+l). 



EXAMPLE 35 




20 



EXAMPLE 36 




— HH2 HCI 



25 3.4-Dihvdro-2.aininoquinoline hydrochloride! 



IH NMR (D6-DMSO): 9.7 & 8.9 (2br, NH's), 7.1-7.3 (m. aromatic H), 
2.9 (m, CH2). 



Vf 096114m 
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Mass Spectnim m/e = 147 0^+1). 



^ EXAMPfP,^7 

. 3.4-DihYdrO-?-lll>>thv1«minn^„^n^ | |n ehvrifrv>hlnri f<f 

Mass Spectrum m/e = 161 (M+1). 



20 



3.4-PihY(1r(h?-rfhyhminoquin^|jjnffhYifmMTTri(1r; 

1HNMR(D6-DMS0): 10.4 (br.NH's). 7.1-7.5 (m^aiomadcH) 3 58 
(m. CH2). 2.9 (CH2). 1.25 (t, CH3). 
Mass Spectnim m/e = 175 (M+1). 

25 

EXAMPTF^Q 



00- 



Ha 
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'^4-nihvdro-2-benzvlaminoquinQline hydrochloride: 

iH NMR (D6-DMSO): 10.75 (br. NH's). 7.1-7.55 (m, aromatic H), 4.86 
5 (b. CH2). 3.1 (d, CH3), 2.95 (m, CH2). 
Mass Spectrum m/e = 237 (M+l). 



■^.4-Dihvdro-2-cvclohexvlaminoquinoline hydrochloride: 

15 1h NMR (D6-DMSO): 10.2 (br, NH's), 7. 1-7.6 (m, aromatic H), 2.9 
(CH2), l.l-2.0(m). 
Mass Spectrum m/e = 229 (M+1). 



^.4.Dihvdro-2-dimethylaininoquinQlinehydiochtoride: 

25 

iH NMR (D6-DMSO): 8.8 (br, NH's), 7.1-7.6 (m, aromatic H), 3.4 & 

3.3(2s,CH3).2.95(CH2). 

Mass Spectrum m/e = 175 (M+1). 



RX AMPLE 40 



10 




20 



EXAMPLE 41 




30 
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EXAMPf.F47 

OyOCaHs 

^If^m Hci 



10 



^^!?f<l'^"^J?^^°^* ^'^ * ^^^^ 4-38 (br. CH2). 4.1 (q, 
CH2), 3.56 (br. CH2). 3.35 (t. CH2), 1.2 (t. CH3). 

Mass Spectrum m/e = 172 (M+1). 



EXAMPf.F4^ 




on rc^ * vigourously stirring solution of 2.5 g (24.7 mmol) 2- 

20 (S)-pyrrolidmomethanoI in 20 mL of saturated sodium bicarbonate 
solution at RT was added 6.25 mL (27.2 mmol) of di-r-butyl dicaAonate: 
Reacuon was continued overnight at room temperature. Reaction 
mixture was dduted with water and extracted with EtOAc. EtOAc layer 
was washed with water, brine, dried, filtered and the filtrate was 
concentrated TriUiration of the white solid with hexane followed by 
filtration yielded 4.3 g of the desired compound. 

2^/"^^!' ^' ^«>- 3-29-3.67 (m. 4H). 

2.00-2.06(m. IH). 1.78-1.84(m. 2H). 1.48 (s. 9H). 



25 
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Steo B: l-t-Butoxvcarfaonvl-2-(SVfonnvl-pvfTolidine. 

To a solution of 0.44 mL (6.2 mmol) of DMSO in 3 mL of 
5 CH2CI2 at -78 oc was added 0.36 mL (4. 1 mmol) of Oxalyl chloride. 
After 10 min 0.402 g (2 mmol) of l-t-butoxycarbonyl-2-(S)- 
pyrrolidinomethanol was added and stirred for 20 min. Triethylamine 
(1.7 mL, 12.4 mmol) was added to the reaction mixture and it was 
allowed to warm to room temperature. After stirring for 15 min at room 
1 0 temperature, die reaction was diluted with water and extracted with 

CH2CI2. The CH2CI2 layer was washed with biine, dried and the filtrate 
was concentrated. The residue was chromatographed using 20% Et20- 
hexane to isolate 0.436 g (quantative) of die title compound mixed with a 
small amount of DMSO which was used in the next step. 

15 

Step C: l-t-Butoxvcariionvl-2-(SVmethoxvcarbnnvlethvl-pvrrolidine. 

To a suspension of 0.16 g (4 mmol) of NaH in 10 mL of 
THF was added 0.7S mL (4 mmol) of methyl diethylphosphonoacetate. 

20 After 1 0 min a solution of 0.436 g (2 mmol) of 1 -t-butoxycarbonyl-2-(S)- 
formyl-pyrrolidine prepared in step B was added. After stirring for 1 h 
the reaction was quenched by adding saturated NH4C1 and extracted with 
CH2CI2. The CH2CI2 layer was washed with biine, dried, concentrated 
and the residue was purified by chromatography using 20% EtOAc- 

25 hexane to furnish 0.383 g of oil. 

iH NMR (CDQs): 6.82 ( dd. J= 15.5, 6 Hz, IH), 5.83 (d, J= 15.5, IH), 
4.4 (m, IH), 3.72 (s. 3H), 3.40 (m, 2H), 2.08 (m. IH), 1.86 (m. IH), 1.77 
(m, IH), 1.43 (s,9H). 
30 13c NMR (CDCI3 in ppm): 166.87. 148.84, 120.00, 57.81, 51.53, 46.18, 
31.68,28.35,22.86. 

A solution of 0.383 g of this oily product in 5 mL of 
methanol and 50 mg of 10 % Pd/C was stirred under H2 atmosphere 
oveini^t. The next morning the catalyst was filtered through a plug of 
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ceUte and the filtrate was concentrated to obtain 0.368 g (72%) of the title 
compound sufficiently pure for use in the next step. 

iH NMR (CDQa): 3.78(m. IH), 3.65 (s, 3H), 3.28 (m. 2H), 2.32 (t. 
5 J=7.5Hz,2H),1.45(s.9H). 



StgP P; .5-fSV1-A7a-hirvclor3.^ mnrf«n-?-^n^ 

A solution of 0.201 g (0.78 mmol) of l-t-butoxycarbonyl-2- 
(S)-niethoxycaitonylethyl-pyiTolidinc in 3 mL of CH2CI2 at 0 'C was 
treated with 1 mL of trifluoioacetic acid. During the next 1 h as the 
solution warmed to room temperature the reaction was complete. The 
reaction was concentrated and saturated K2CO3 solution was added to 
the residue untU it was basic. The mixture was heated in a 75 'C for 18 h. 
The reaction was cooled and extracted with CH2CI2 and the organic 
layer was washed with brine, dried and concentrated. The residue was 
chromatographed on a flash column using 10:45:45 mixture of 
MeOH:EtOAc:hexane to isolate 96 mg (98%) of the tide compound. 

20 IH NMR (CDa3): 3.88 (m. IH). 3.53 (m, IH), 3.03 (m. IH). 2.72 (m, 
IH). 2.31 (m. IH). 2.02-2.28 (m, 3H), 1.73 (m. IH). 1.32 (m. IH). 
I3C NMR (CDCI3 in ppm): 174.71. 62.04. 40.94. 35.35. 32.18. 27.15. 
26.97. 

25 Step E: .^-rSVl-Aza-hirvrlnr^ ^ 

To a solution of 80 mg (0.64 mmol) of 5-(S)-l-aza- 
bicyclo(3.3.0)octan-2-one in 4 mL of toluene was added 0.388 g (0.96 
mmol) of Lawesson's reagent and the mixture was heated in a 90 OC bath. 
30 After 18 h the reaction was cooled, concentrated and the residue was 
chromatographed using 20% EtOAc-hexane to furnish 83 mg (92%) of 
the title compound. 



10 



15 
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Q 

iH NMR (CDa3): 4.17 (m, IH), 3.72 (m, IH), 3.40-3.23 (m, 3H), 2.38- 
2.21 (m. 4H). 1.78 (m, IH). 1.47 (m. IH). 

13c NMR (CDCI3 in ppm): 69.68. 49.36. 44.56. 31.60, 29.36. 27.50. 



5 SteoF: 5.(SV2.|inino-l-a7^-hicvclQf3.3.n^ociane. hvdmiodide 

Methyl iodide (1.5 mL) was added to 83 mg (0.59 mmol) of 
5-(S)- 1 -aza-bicyclo(3,3,0)octan-2-thione and the mixture was stirred 
overnight. Next morning excess methy iodide was removed in vacuo 
10 leaving a solid residue. 

iH NMR (D20): 4.66 (m, IH), 3.53 (m, IH). 3.68-3.57 (m, 4H), 2.76 (s. 
3H), 2.53-2.41 (m, 3H). 2.26 (m, IH), 2.03 (m. IH). 1.66 (m. IH). 
13c NMR (D20 in ppm): 187.28. 75.86. 45.84. 43.19. 29.53. 27.52. 
15 27.05. 15.40. 



The solid obtained from the above reaction was dissolved in 
5 mL of MeOH and the solution was saturated with NH3. After stirring 
for 18 h the reaction mixture was concentrated leaving a white solid 
20 residue. The solid was triturated with edier and dried to isolate 0. 161 g 
(quantative) of the tide compound as a hydroiodide salt. 

iH NMR (D2O): 4.31 (m, IH), 3.40 (m, 2H), 3.25 (m, IH), 3.04 (m, 
IH). 2.36-2.27 (m. 4H). 1.94 (m. IH), 1.53 (m. IH). 
25 13c NMR (D2O in ppm); 165.37. 69.08. 49.03. 42.66. 35.96. 30.38. 
27.83.27.18. 



EXAMPLE 44 

30 

H 



NH HI 
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2-IiiunQ-l-a2a-hicvclor4.3.0Wiini. hyfiTT^i^,^^ 

Step A: 1-t>hiltoxvrari>nnvl-2.rR*5!^pippridinndinnn.Afh««^T] 

5 Starting from 5 gm (43.4 mmol) of 2-(R+S)- 

piperidinodinomethanol and following the procedure as in example 43, 
step A gave 7.06 gm of the title product. 

iH NMR (CDa3): 4.26 (m, IH). 3.92 (m. IH). 3.77(m. IH). 3.59 (m. 
10 IH). 2.84 (m, IH), 1.49-1.60 (m, 3H). 1.44 (s, 9H). 

13c NMR (CDQa in ppm): 79.72, 61.40, 52.37, 39.95. 33.88, 28.37. 
25.19,25.11,19.50. 

Step B: l-t-Rntn7[Y^fllt pnvl-2-^*S^fntmvl-nineridinP 

15 

Starting from 0.7 gm (3.2 mmol) ofl -t-butoxycarbonyl-2- 
(R-i-S)-piperidinodinomethanol and following the procedure as in 
example 43. step B. gave 0.675 gm of the desired compound. 

20 iH NMR (CDa3): 9.60 (d. J=5.7 Hz, IH), 4.55 (br s.lH), 3.95 (br s, 
IH). 2.94 (br s. IH). 2.17 (m, IH), 1.67-1.28 (m, 5H), 1.48 (s, 9H). 

Step C; l-t-BmQXVCaTbonv1-?.-fR4.S^-mftfhn x vcarbonvlftthvl-DiperidinP 

25 To a suspension of 0.088 g (3.7 mmol) of NaH in 5 mL of 

THF was added 0.68 mL (4 mmol) of methyl diethylphosphonoacetate at 
-lO'C. After 10 min a solution of 0.528 g (2.47 mmol) of 1-t- 
butoxycaibonyl-2-(R+S)-formyl.piperidine prepared in step B was added. 
After stirring for 1 h the reaction was quenched by adding saturated 

30 NH4a and extracted witiiEtOAc. The EtOAc layer was washed witfi 
brine, dried, concentrated and the residue was purified by 
chromatography using 5% EtOAc-hexane to furnish 0.579 g of oil. 
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iH NMR (0X33): 6.88 ( m. IH). 5.81 (d, J= 15.8. IH), 4.94 (m. IH). 
3.98 (m. 2H), 3.74 (s, 3H). 2.81 (m. IH). 1.81-1.60 (m. 5H). 1.45 (s. 9H). 
13c NMR (CIXn3 in ppm): 166.61. 154.94. 121.56. 79.79. 51.53, 28.89. 
28.33.25.22.19.81. 

5 

A solution of 0.570 g of this oily product in 5 mL of 
methanol and 50 mg of Pt02 was stirred under H2 atmosphere overnight. 
The next morning the catalyst was filtered through a plug of celite and 
the filtrate was concentrated to obtain 0.548 g of the title compound 
10 sufficientiy pure for use in the next step. 

iH NMR (0X33): 4.24(m. IH). 3.66 (s. 3H), 2.73 (m. IH). 2.31-2.25 
(m, 2H). 2.13-2.07 (m. IH). 1.69-1.50 (m, 6H 1 .45 (s, 9H). 
13c NMR (CDC13 in ppm): 174.00, 154.96. 79.20. 51.49. 49.88, 30.89. 
15 28.85. 28.37, 28.27, 25.50, 24.96, 19.01. 

Step D: 5-rR+.SVl-A7a-hirvclor4.3 mnoni.n.9-nn^ 

A solution of 0.548 g (2.02 mmol) of l-t-butoxycarbonyl-2- 
20 (R+S)-methoxycarbonylethyl-piperidinc in 3 mL of CH2CI2 at 0 ©C was 
treated with 1 mL of trifluoroacetic acid. During tiie next 1 h as the 
solution wanned to room temperature the reaction was complete. The 
reaction was concentrated and saturated K2CO3 solution was added to 
the residue until it was basic. The mixture was heated in a 75 oc for 2 h. 
25 The reaction was cooled and extTBcted with CH2Q2 and the organic 
layer was washed with brine, dried and concentrated. The residue was 
chromatographed on a flash column using 10:45:45 mixture of 
MeOH:EtOAc:hexane to isolate 0.187 g (67%) of the tide compound. 

30 iH NMR (0X33): 4.04 (m, IH). 3.34 (m, IH). 2.54 (m. IH). 2.27 (m, 
IH), 2.14 (m. IH), 1.80 (m. 2H). 1.63 (m. IH). 1.50 (m, IH). 1.36-1.23 
(m, 2H). 1.09 (m. IH). 

13C NMR (0003 in ppm): 173.47. 57.17. 40.1 1. 33.48. 30.20. 25.23. 
24.35.23.58. 
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Step E; ■?-fRt.SVI-A7fl-hirvrinf4 Tmnn^3n-y_yh|^P 

^ K o J° * ^ "'S (^-^ ™ol> of 5-(R+S)-l-a2a. 

5 bicyclo(4 3.0)nonan-2-one in 4 mL of toluene was added 0.392 g (0 97 
mmol of Lawesson's reagent and the mixture was heated in a 90 oc* bath 
After 18 h the reaction was cooled, concentrated and the residue was 
*^rr^^""' CH2C12.hexane to finish 95 .g (96%) of 

10 

IH)"^ J^^f otf ^"^ '«>^ (-'l")' 2.94 (m. 

n/iV^^l^""' 1-53-1.42 (m. 2H). 1.28 (m. IH). 
15 ^4.23^'''^'"''"^^ 1^15.65.13.45.53.43.40.33.34.26.66. 



20 



25 



30 



TR+Sl 1 « ^ w'?^'*^ 50 mg (0.32 mmol) of 5- 

(R+S)^l.aza.b.cyclo(^^^^^^^ 5 

5hr. Excess methyiodide was removedin vacuo leavingasolid^j^ 
3H). 2.51 (m. IH). 2.1 1 (m. IH). 1.90 (m. 2H). 1 58-1 49 (m 

Sn^ of MeOH and the solution was ««u»ted wiO, NH3. After stining 

JMrfitt. Tie «>hd was tntunued with ether and dried to isolate 83 tnc 
(quantatnre) of the title compound as. hydroiodide salt 
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iH NMR (D20): 3.84-3.78 (m. 2H), 3.07 (m. IH), 2.85 (m. 2H), 2.32(m, 
IH), 2.01 (m, IH), 1.86-1.72 (m. 4H), 1.48 (m, 2H), 1.34 (m, IH). 
13c NMR (D20 in ppm): 166.27, 63.61, 43.14. 31.94, 29.93, 25.30, 
23.30,21.97. 



EXAMPLE 4g 




NH HOAc 



10 

CM-4.6-Dimethy1-l-imino-piperidine. acetic acid salt 

2-Amino-4,6-dimethyl-pyridine (2.00 g, 16.4 mmol) was 
15 dissolved in 10.0 mL of glacial acetic acid and 0.90 g of 5% rhodium on 
alumina was added. The mixnire was shalwn under a hydrogen atmosphere 
at 40 psi for 16 h. After filtering the mixture through Celite and washing 
the catalyst with an additional 25 mL of acetic acid, the filtrate was 
concentrated to a weight of 4.5 g. Toluene (3x10 mL) and then ethyl 
20 acetate (20 mL) were added sequentially, with evaporation of the solvent 
under vacuum foUowing the addition of each portion. The residue was 
dissolved in methanol and filtered through a 0.45 micron membrane. The 
filtrate was evaporated and the residue was dissolved in 20 mL of ethyl 
acetate and cooled to 0 Filtration and drying under vacuum yielded 958 
25 mg (3 1 % yield) of ci5-4,6-dimethyl-2-imino-piperidine, acetic acid salt 

IH-NMR (400 MHz. CD3OD) 6 3.58 (m, IH), 2.62 (ddd, IH, J = 17.5, 4.5, 
2 Hz), 2.16 (ddd. J = 17.5, 12, 1.5 Hz), 2.00-1.90 (m, 2H), 1.89 (s, 3H), 
1.27 (d, 3H, J = 6 Hz). 1.11 (q, IH, J = 12 Hz), 1.06 (d, 3H, J = 6 Hz). 
30 Mass spectrum: 127 (M+1). 



wo 96/14844 



PCT/DS9Sn4812 



-93- 

FoUowing the above procedures, the following 
2-iminopiperidines (Examples 46-59) were synthesized from the 
Bpptopnatt 2-aminopyridine: 

5 

EXAMPLE 4fi 




NH HOAc 



10 2-lniino-4-methvl-piperidine. acetic acid salt 

iH-NMR (400 MHz. CD3OD) 5 3.24 (ddd. IH, J = 13. 5.5. 2.5 Hz). 3.14 
(ddd, IH. J = 13. 10. 5 Hz), 2.45 (ddd, IH, J = 17.5, 5, 1.5 Hz). 2.04 (dd. J 
= 17.5, 10 Hz), 1.88-1.68 (m, 2H), 1.64 (s, 3H), 1.30 (dtd, IH. J = 13, 10, 
15 5.5 Hz). 0.95 (d, 3H, J = 6 Hz). 

Chemical Analysis. Calc. for C8H16N2O2: 55.79% C. 9.36% H, 16.27% 
N. Found: 55.95% C. 9.29% H, 16.33% N. 



EXAMPIRd? 




NH HOAc 



6-EthYl-2-imino-4-methvl-niperidii». »rj^^ ff^[^ f^f^\l 

iH-NMR (400 MHz, CD3OD) 5 3.48-3.39 (m, IH), 2.63 (ddd. IH. J = 
17.5, 4.5, 2 Hz), 2.17 (ddd, IH, J = 17.5, 12, 1.5 Hz), 2.03-1.90 (m, 2H), 
1.90 (s, 3H). 1.69 (dqd. J = 14. 7, 5 Hz). 1.56 (dq, J = 14. 7 Hz), 1.10 (q. J = 
12 Hz), 1.07 (d, 3H. J = 7 Hz). 0.98 (t. J = 7 Hz). 
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NH HCI 



4-Iinino-5-d.v-methvl-^-a2flhicvclo r4.3.01 nonane. h ydrochloride. 

iH NMR (400 MHz, CDOs) 8 3.42 (dm. IH. J=13HzX 3.23 (d, IH, 
10 J=13Hz). 2.84-2.87 (in.lH), 2.62-2.49 (IH. m), 2.02-1.95 (IH, m), 
1.93-1.86 (IH. m). 1.76-1.69 (IH. m). 1.41-1.28 (2H, m), 1.249 (3H, d. 
J=7Hz). 0.95-0.86 (lH,m). 

Mass spectrum m/e s 153 (M+l). 

15 



Ctf-5-AmincmiethvMYUdimftthyl.7.^lpino-Diperidin e.dihvdrochlnriHft 

iH NMR (400 MHz. CDOs) 6 3.95-3-88 (m. IH). 3.05(t. 2H. J=5Hz), 
2.73 (dd. IH. J=17Hz. J=5.5Hz), 3.05 (t. 2H J=4.5 Hz), 2.73 (dd. IH. 
25 J=:18Hz, J=5.5Hz), 2.37 (dd, IH. Jsl8H2, J=9.5Hz). 2.4-2.3 (m. IH). 
2.25-2.20 (m. IH,), 1.37 (d. 3H. J=7.1Hz). 1.15 (d, 3H, J=6.7Hz). 



EXAMPLK4Q 




20 



Mass spectrum m/e = 156 (M-i-l). 



PCTAJ»S/14812 



EXAMPLE 




W-3-Ethv!>2-iininf>4^iiii'thv1.nip«^HW hv^^fhlTTriflf 

iH NMR (500 MHz. CD3OD) 8 3.44 (m, 1 H), 3.38 (m, 1 H). 2.48 (dd. 
J«4H2.1H).2.16 (ni.J=10i&4Hz,lH).1.83 (m. 1 H). 1.74 (m, 2 
10 H),1.67 (m.lH).1.06 (t, J = 8Hz. 3H). 1.05 (d. J = 7 Hz. 3 H). 



Ctf-2-Imino-4-methvl-3-n-nmpvi-pi|v»rii^inf hvdmchinririi» . 

iH NMR (500 MHz. CD3OD) 63.44 (m. 1 H). 3.38 (m, 1 H). 2.55 (dd. 
J = 5Hz.lH).2.15 (m.J=10&4Hz.lH). 1.83 (m, 1 H. H5). 1.76 
(m. 1 H), 1.59 (m, 2 H). 1.45 (m. 2 H). 1.05 (d. J = 7 Hz. 3 H). 0.99 (t, 
J = 7Hz,3H). 



Mass spectrum m/e s 141 



15 



EXAMPLFr^l 




Mass spectnmi m/e s 155 



EXAMPLE 'ii 



wo 96/14844 



PCT/D^14812 



-96- 




NH HOAc 



CM/itrfl«.v-2-Tmiiio-4-melhvl-piperidine-5-caAoxvlic acid, ace tic acid salt. 

5 

1h NMR (400 MHz. CD3OD) 5 1.04 (d. 1.5H). 1.08 (d, 1.5H). 
Mass spectrum m/e a 1 56 (M). 



15 Ctf/lfrflnj-2-Iinino-4-methvl-iiiperidine-5-carboxvHc aci d, methvl eater- 
acetic acid salt. 

iH NMR (400 MHz, CD3OD) 5 1.05 (d, 1.5H). 1.09 (d. 1.5H). 3.74 (d, 
3H). 

20 

Mass spectrum m/e = 171 (M-i-1). 



10 



EXAMPI.R 5^ 




HOAc 



EXAMPLE 54 




HOAc 
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cm1r»tf-.VAcetamidomefhv1-?-iminr>^ ^^^^ 
iH NMR (400 MHz, CD3OD) 5 1.02 (d, L5H). 1.10 (d. 1.5H). 



5 

Mass spectnim m/e s 1S4 (M-l-1). 

fj^NH HOAc 

2-IininO-^-n-nronvlow-pineriHini. ^r ^ticacid aalf 

15 iH NMR (400 MHz. CD3OD) 6 0.95 (t, 3H). 1.59 (m. 2H). 
Mass spectrum m/e = 157 (M+1). 

20 EXAMPIRS/; 

H 

° ^O^NH HOAc 

iH NMR (400 MHz. CD3OD) 5 1.00 (d. 1.5H). 1.05 (d. 1.5H). 1.97 (d. 
3H). 

Mass spectrum m/e =170 (M+l). 

30 
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EX AMPLE g? 




NH HOAc 



5 

S-Cvclohexvl-2-iinino-piperidine. acetic acid salt. 
iH NMR (400 MHz. CD3OD) 6 1.00-1.85 (br m, IIH). 
10 Mass spectrum m/e = 181 (M+1). 



EXAMPLE 5« 



15 




CMfrflWJ-5-Cvc1ohexv1-7-imino-4-methvl.Dineridine arctic acid salt. 
iH NMR (400 MHz. CD3OD) 5 0.90 (d. 1.5H), 1.05 (d. 1.5H). 

20 

Mass spectnim m/e « 195 (M+l). 



25 



EXAMPLE SQ 
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2-Iniino-5-triflnoro-piperidinftr,^ pric acid salf 

iH NMR (400MHz, CD3OD) 5 1.83-1.97 (brm. IH). 2.14-2.20 (brm, 
IH). 2.74-2.80 (hr m. 2H), 2.86-3.00 (br m, IH). 3.337-3.44 (m. IH). 3.62- 
3.68 (q.lH). 

Mass spectnim m/c = 167 (M+1). 



10 EXAMPLRfin 

CjHs'^jj'^NH HCI 



15 



2-Imino-5-ftthvl-4-methvlnvmilidiiii> hvdt«rhl.Tri|jft 
SSOlAi Methvl 3-mefhvl^nitmh«Tan^fr 



A solution of 4 g (40 mmol) of methyl crotonate and 
4.72 g (53 mmol) of 1-nitropropane in 20 mL of acetonitrile was treated 

20 with 6 mL (40 mmol) of 1 ,8-diazobicyclo(5.4.0]undec-7-ene (DBU). 
After stiiring for 22 h at room temperature the reaction mixture was 
dihited with water and acidified with 2 N HCI. The solution was 
extracted with Et20 and the Et20 layer was washed with brine, dried and 
concentrated. Hie residue was chromatographed on a flash column using 

25 10 % Et20-Hexanc to isolate 6.41 g (85%) of the title compound. 

^H NMR (0X33, since stereoisomers were present multiple peaks were 
observed and ppm ranges are given): 4.44 & 4.38 (2m, IH), 3.70 & 3.69 
(2s, 3H). 2.65-1.7 (m. 5H), 1.06 & 1.01 (2d, 3H, J=7 Hz), 0.97 (t, 3H. J=7 
30 Hz). 



2t£IL&I S-Ethvl-4-mftrhvl-2-nvrmliHnn^ 
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A solution of 4.0 g (21 mmol) of methyl 3-methyl-4- 
nitrohexanoate (from step A) in 20 mL of EtOH containing 0.4 g of Pt02 
was bydrogenated on a Parr apparatus for 3 days. The catalyst was 
5 filtered and washed with EtOH and the filtrate was concentrated. 
Vacuum distillation of the residue furnished 1.6 g (61%) of the title 
compound: bp 102-107 oC/2 mm. 

NMR (CDOs, since stereoisomers were present multiple peaks were 
10 observed and ppm ranges are given): 6.9 (br s, IH), 3.50 & 3. 1 1 (2 m, 1 
H), 2.65-1.3 (m. 5H), 1.14 & 1.04 (2d, 3H, J=7 Hz), 0.96 (t, 3H, J=7 Hz). 

StgP C; l-aza-5-etilvl-2.methoicv-4-methv1-l.cvc1openti>n>> 

To a solution of 0.254 g (2 mmol) of 5-ethyl-4- 
metiiyl-2-pynolidone (from step B) in 3 mL of CH2CI2 was added 0.355 
g (2.4 mmol) of trimethyloxonium tetrafluoioborate under a N2 
atmosphere. After stirring overnight the reaction mixtrue was quenched 
with saturated K2CO3 solution and diluted witii Et20. The solution was 
filtered and the filtrate was concentrated. The residue was purified by 
flash chromatography using Et20-hexane to isolate 0.224 g (79%) of tiie 
tide coiiq)ound. 

^H NMR (CDa3, since stereoisomers were present multiple peaks were 
observed and ppm ranges are given): 3.8 (s, 3H), 3.6-3.4 (m, 1 H). 2.7- 
0.8 (m, lOH). 

SSSRjh Minino-5-ethvl-4-methvlpvrmlidine hvdmfihloriH^ 

A mixture of 0.1 g (0.71 mmol) in 3 mL of EtOH 
containing 0.03 g (0.56 nunol) of NH4CI was heated to reflux. After 4 h 
the solution was cooled and concentrated and the residue was suspended 
in EtOAc. The piecipateted solid was filtered washed with EtOAc and 
dried to fiunish 0.072 g (79%) of tiie tide compound. 



W09tf/14844 



PCT/US9S/14812 



-101- 



NMR (D2O, since stereoisomers were present multiple peaks were 
observed and ppm ranges are given): 3.82 & 3.50 (2 q. IH), 3.1-2.45 (m 
2 H), 2.31 & 1.64 (2 m. IH). 1.6-1.45 (m. 2H). 1.11 & l.O (2 d. 3H. J=7 ' 
5 Hz).0.92(t.3H,J=7Hz). 

Mass spectrum m/e = 127 (M+1) 

The foUowing 2-imino-pyrrolidines (Examples 61-78) were prepared by 
0 the method of Example 60 by substituting appropriate nitroalkane and 
aciylate esters. 




NH HCI 



2-Imin(>^me,fhv1nvrmliHin^ hY*<"v^h^»n^|ff 




1, 3.22 (dd. IH). 2.97 (dd. IH). 2.65 (m. 
^). 



Mass spectrum m/e s 99 (M-i-1) 



25 



EKAMnUM 




NH Ha 



2-Imino-4-efhvlDvrroiidifii» h ydmchinr, ^^ 
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iH NMR (D20): 3.75 (dd. IH), 3.31 (dd. IH). 2.98 (q, IH), 2.54 (m. 
2H). 1.49 (nu 2H). 0.89 (t. 3H). 

5 Mass spectnim m/e s 1 13 (M+1) 



2-Tniino-4,S-diinethvlpvrrolidine hvdiochloride 

NMR (D2O, since stneoisomers were present multiple peaks were 
15 observed and ppm ranges are given): 4.05 & 3.69 (2 m, IH), 2.99 & 2.94 
(2 dd, 1 H), 2.66 & 2.17 (2m. IH). 2.54 & 2.51 (2t. IH). 1.25. 1.13, 1.1 & 
0.99 (4d, 6H). 

Mass spectrum m/e =113 (M+1) 



FXAMPLE 63 



10 




NH HCI 



EXAMPLE 64 




NH HCI 



2-Tmino-4-methvl-5-propvlpvirolidine hydrochloride 



^H NMR (D2O. since stereoisomers were present multiple peaks were 
observed and ppm ranges are given): 3.69 & 3.30 (2 q, IH). 1.95- 2.6 (m. 
30 3 H), 1.2-1.6 ( m. 4H), 1.08 & 0.96 (2 d, 3H). 0.90 (t. 3H). 
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Mass spectrum m/e s 142 (M-f 1) 

EXAMPLR/i^ 




CHa^jj^NH HCl 
2-InunQ-5-incthvl-4-nmnvlnvrrnliHinP h vdrochlnriHp 

10 

Mass spectrum m/e s 141 (M+1) 



1 3 




C2H5^|«j^NH HCl 

2-IminO-.'^-fithvl-4-T)mnvlDvrmlid»n,» ^ ydrochlnriH^ 
20 Mass spectrum m/e = 15S (M4-I) 

EXAMPTFfi? 

25 CaHB-^U^NH Ha 

^Xmiqp-.?-Pthv]-Vmethvlnvrrolidin«hvrf»^h|lTri^ff 
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Mass spectzum m/e = 127 (M+1) 

EXAMPLE 6R 

5 

2-Iinino-5.S-diniethvlDvrrolidine hydrochloride 
10 iH NMR (D20): 2.91 (t. 2H). 2.04 (t, 2H). 1.33 (s, 6H). 
Mass spectnun m/e = 1 13 (M-i-l) 

15 EXAMPLE 

2-IininQ-3,S,^-trimftAYlpvrm1idinfthvrWhli^rtf 

20 

Mass spectnun m/e = 127 (M-t-l) 



EXAMPLE 7n 

25 

CHs'^U'^NH HCI 
2JminQ^tfavl-5-methvlpvnnlidin« hyHm^h^priflft 
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NMR (D2O, since stereoisomers were present multiple peaks were 
observed and ppm ranges are given): 4.08 & 3.71 (2 m. IH). 3.1-2.4 (m, 
3 H), 1.6-1.2 (m. 2H). 1.26 & 1.11 (2 d, 3H), 0.90 (t, 3H). 

5 Mass spectnim m/e = 127 (M-f 1) 



EXAMPLE 71 



10 




NH HCI 



2-Iinino-4-nn>nvlpviTolidine hydmchinrid^ 

iH NMR (D2O): 3.74 (dd, IH), 3.30 (dd. 1 H). 2.97 (dd, IH), 2.6 (m, 
15 2H). 1.45 (q,2H), 1.31 (m, 2H), 0.88 (t, 3H). 

Mass spectrum m/e = 127 (M+1) 
20 EXAMPLK71 

A 

^j|>*NH HCI 
2-Iinin<H>-f2-methvl-ftfhvnnvrrn1idin«»hvrfr^h|^^ri^ff 

25 

iH NMR (D2O): 3.72 (t, IH). 3.37 (dd, 1 H). 2.91 (dd. IH), 2.63 (dd. 
IH), 2.39 (m. IH), 1.66 (m. IH), 0.88 (2d, 6H). 



Mass spectrum m/e & 127 (M+1) 
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EXAMPLE?^ 



5 




NH Ha 



2-Imino-4-phenvlpviTolidine hvdrochlnriHft 

iH NMR (D2O): 7.4 (m. 2H), 7.32 (m. 3H). 4.02 (dd, IH), 3.82 (m, IH), 
10 3.62 (m,lH), 3.25 (dd,lH). 2.97 (dd,lH). 

Mass spectnim m/e s 161 (M-t-1) 
15 EXAMPLE 74 

^U^^NH HCI 

2-Imino-3.4-din^Pf[iylDvrrnlidinfth vdmchlnriHff 

20 

1H NMR (D2O, since stereoisomers were present multiple peaks were 
observed): 3.74 & 3.68 (2 dd, IH), 3.25 & 3.19 (2 dd, 1 H), 3.12 & 2.23 
(2 m, IH), 2.68 (m, IH), 1.27 & 1.17 (2 d, 3H. ), 1.12 & 1.0 (2 d, 3H). 

25 Mass spectrum m/e s 1 13 (M<f 1) 



EXAMPLE 75 
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C2H9 .CHs 

^jj-^^NH Ha 



2JlllillQ-4-ethvl-^.methvlpvmilidine hydrochloride 

5 1h NMR (D2O, since stereoisomers were present multiple peaks were 
observed and ppm ranges are given): 3.77 & 3.67 (2 1, IH), 3.32 & 3.26 
(2t, 1 H). 1.6-3.1(m, 2H). 1.51 & 1.40 (2m. 2H), 1.29 & 1.17 (2 d, 3H. ), 
0,90 (m,3H). 

10 Mass spectnmi m/e = 127 (M+1) 



EXAMPLF ifi 



15 




2-lmino-5-methvl-4-nropvlpvmn1i<^ipehvdrnch1nridft 

1H NMR (D2O, since stereoisomers were present multiple peaks were 
20 observed and ppm ranges are given): 3^2 & 3.50 (2 q, IH), 2.45- 3. 1 (m, 
2 H), 2.31 & 1.64 (2 m. IH), 1.45-1.6 (m. 2H). 1.1 1 & 1.0 (2 d. 3H. J=7 
H2).0.92(t.3H,J=7Hz). 

Mass spectrum m/e - 127 (M+1) 

25 



EXAMPLE 77 
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NH Ha 



2-Illlino-3-azabicvclof4.3.Q^nQnane hydrochloride 

5 iH NMR (D20): 3.56 (dd, IH). 3.32 (dd. 1 H). 3.02 (q. IH), 2.56 (q. 
IH), 1.2-2.0 (m,8H). 

Mass spectrum m/e s 139 (M+1) 

10 

EXAMPLE 7« 




NH HCI 



15 2-InunO-3-azabicVClof 3.3.0Victane hvdrochlorirf<> 

iH NMR (D20): 3.82 (dd, IH). 3.48 (dt, 1 H). 3.32 (dd. IH). 2.98 (m. 
lH).1.4-2.1(m,6H). 

20 Mass spectrum m/e = 125 (M+l) 

The compounds of examples 79 and 80 were synthesized 
from the commercially available pyrcolidone intermediates by the 
procedure outlined in step C and D in example 60. 

25 



EXAMPLE 70 
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rC 

^[j'^NH HCI 

5 iH NMR (D2O): 9.48 (s. IH). 9. 1 (s, IH). 8.82 (s, IH). 3.6 (m, IH). 
3.28 (m. IH). 2.37 (m, IH). 1.78 (m. IH). 1.40 (d, 3H). 



EXAMPIRRO 

10 

CHa^'^^NH HCI 

2-IminO-5-methvlnvrmlidinP. hvHmr^l^ri^ff 

15 IH NMR (D20): 9.49 (s. IH), 9.18 (s. IH). 8.79 (s. IH). 4.05 (m. IH). 
3.02 (m. IH). 2.92 (m. IH), 2.33 (m. IH). 1.73 (m. IH). 1.32 (d. 3H). 



EXAMPIFKl 

20 

"^^T^-^^^^NH Ha 

2-Imin(>'^f.S)-«reh^ioxvmf>thY^py ptiiidinfthY/^r fi ^;h |^ni^y 

25 The cwnmerciaUy available (S)5.(hydioxyme%l).2-pynoUdo 
acylated with acetic anhydride and the product was subjected to the 
procedure of Example 60. steps C and D to isolate the tide compound. 
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iH NMR (D20): 4.28 (m. 2H), 4.07 (m, 1 H). 2.92 (m, 2H), 2.37 (m, 
IH). 2.11 (s, 3H). 2.0 (in.lH). 



EXAMPLE 82 



10 



^Y^^'^^NH HCI 
O " 



2-Imino-S-fRV.acetvlQxvmethvlpvrralidme hydrochloride 

The title compound was prepared by the procedure of example 81 starting 
from (R) S-(hydroxymethyl)-2-pyiTolidone. 



iH NMR (D20): 4.3(m, 2H), 4.09 (q, 1 H). 2.92 (m, 2H), 2.39 (m. IH), 
15 2.10 (s,3H). 2.0 (m.lH). 

Mass spectrum m/e - 157 (M+1) 



20 EXAMPLE 83 

"°^^^^NH HCi 



25 



2-Imino-S-rSVhvdroxvmethvlpvrrolidine hydrochloride 



A solution of 15 mg (0.078 mmol) of 2-imino-5-<S)- 
acetyloxymethylpyrrolidine hydrochloride prepared in example 81 in 3 
mL of methanol was saturated widi NH3 and the solution was stirred for 
3 h. The reaction mixture was concentrated and the residual solid was 
30 suspended in Et20-EtOAc, filtered and washed with Et20 and dried to 
isolate 6 mg of the title compound. 
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iH NMR (D20): 4.10 (m. IH). 3.70 (m. 1 H). 3.57 (m. IH). 2.87 (m. 
2H). 2.29 (m,lH). 1.97 (m. IH). 

5 Mass spectnim m/e s 1 15 (M+1) 



2-lminO-5-fRVhvdroxVTnethvlnvrrnlirfin^Tl vdrochlnridP 

Hie title compound was obtained from 2-imino-5-(R)- 
15 acetyloxymediylpynolidine hydiocWoride (example ) by the method 
described in example 83. 

iH NMR (D20): 4.12 (m. IH), 3.72 (dd. 1 H). 3.57 (dd, IH). 2.88 (i 
2H), 2.3 (m,lH). 1.96 (m.lH). 

20 

Mass spectnmi m/e s 1 15 (M+1) 



EXAMPI.F fU 




NH HCI 



EXAMPLE 



25 




5-Ethvl-2-imino-4-nii>thv1.piperidine. accrir ariH 

Step A : ■ VNim>-4-methv1-?-trimethviflcefvii.minr^Yri^in y 
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To a mixture of 5-nitro-4-methyl-2-aininopyridine (1.0 g, 
6.53 mmol) in 15 mL of methylene chloride was added triethylamine 
(1. 14 mL, 8. 16 mmol) and cooled to 0 **C. To this was added dropwise a 
5 solution of trimethylacetyl chloride (0.89 mL, 7.18 mmol) and the 
mixture allowed to warm to room temperature and stirred 72 h. The 
solution was diluted with 100 mL of methylene chloride, washed with 
saturated sodium bicarbonate, water, brine, dried (Na2S04), and 
evaporated to an amber oil. This was subjected to flash silica gel 
10 chromatography using 10% ethyl acetate^exane as eluant to yield the 
title compound. 

iH NMR (400 MHz, CDOs): 6 1.34 (s.9H); 2.65 (s.3H); 8.18 (b,lH); 
8.29 (s,lH); 8.94 (s,lH) 

15 

Step B: 5-Amino-4-inethvl.2-trinif.thvlflcetvlinninnpyri^infi 

A solution of 5-nitro-4-methyl-2- 
trimethylacetylaminopyridine (4.5 g, 18.97 mmol) in 50 mL of acetic 
20 acid containmg 10% palladium/carbon was hydrogenated at atmospheric 
pressure for 48 h. The catalyst was removed by filtration and the filtrate 
was concentrated. The residue was coevaporated with toluene to give the 
title compound. 

25 iH NMR (400MH2, CDdS): 6 1.29 (s,9H); 2.19 (s,3H); 7.60 (s,lH); 
8.04 (S.1H); 8.50 (b,lH) 

Step C: 5-Todo-4-methvl-2.trimerhvlacetvlaininnpvriHino 

30 A mixture of 5-amino-4-methyl-2- 

trimethylacetylaminopyridine (1.0 g, 4.82 mmol) in 34 mL of 
diiodomethane containing isoamyl nitrite (4.0 mL, 29.77 mmol) was 
heated at 85 'C for 0.5 h, cooled to room temperature and evaporated at 
60 under high vacuum to give a red semi-solid. The crude material 
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20 



25 



was subjected to flash chromatography using 10% ether / hexane as 
eluant to give the title compound. 

iH NMR (400 MHz. CDCI3): 5 1.30 (s.9H); 2.40 (s,3H); 7.90 (b.lH); 
8.22 (s,lH); 8.45 (s,lH) 

Step D: S-Hthvnvl-4-mP.thvl-2-trimethvlac etvlaniinopvridinP 

To a mixture of 5-iodo-4-methyl-2- 
trimethylacetylaminopyridinc (176 mg, 0.55 mmol) in tetrahydrofiiran 
(0.60 ml), triethyamine (3.32 ml), 

bis(triphenylphosphine)palladium(II)chloridc (4 n^g), copper (I) iodide 
(1.1 mg) and (trimethylsayl)acetylene (1 17 ul, 0.83 mmol) were added. 
The mixture was stirred at room temperature for 3 h. The mixture was 
diluted with chloroform (50 mL) , dried (Na2S04), and evaporated to 
give a tan solid. The crude solid was dissolved ui methanol (5 mL), 
treated with IN potassium hydroxide (0.61 mL) and stirred at room 
temperature 18 h. The mixture was evaporated to dryness, taken up in 
chloroform (50 mL), dried (Na2S04). and evaporated to give a solid. The 
product was purified by flash chromatography using 10% ethyl acetate / 
hexane to yield the title compound. 

iH NMR (400MHz. CD3OD): 5 1.30 (s,9H); 2.45 (s,3H); 3.85 (s,lH); 
8.02 (s,lH); 8.30 (s,lH) 

Mass spectrum m/e s 217 G^+1). 



A solution of 5-ethynyl-4-methyl-2- 
trimethylacetylaminopyridine (115 mg, 0.53 mmol) in ethyl acetate (2 
mL) containing 10% paUadium / carbon (20 mg) was hydrogenated at 
atmospheric pressure for 15 minutes. The catalyst was removed by 
filtration tfirough a MiUex-HV 0.45 um Filter Unit and the filtrate was 
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concentrated. Purification was achieved by flash chromatography using 
10% ethyl acetate / hexane to give the title compound. 

iH NMR (400MH2. CX>30D): 5 1.20 (t.3H); 1.30 (s.9H); 2.34 (s,3H); 
5 2.65 (q,2H); 7.84 (s.lH); 8.02 (s,lH) 

Mass spectnun: m/e = 221 (M+1). 

Step F: 5-Ethvl-4-methvl-2 -aminopvridine 

10 

A solution of 5-ethyl-4-methyl-2- 
trimethylacetylaminopyridine (192 mg, 0.87 mmol) in 2N hydrochloric 
acid (3 mL) was lefluxed at 100* for 18 h. The mixture was diluted with 
water (10 mL) and washed with ether. The aqueous layer was made basic 
15 with 10% sodium carbonate and extracted witii ethyl acetate. The EtOAc 
layer was dried (Na2S04) and evaporated to give the title compound 

iH NMR (400 MHz. CD3OD): 5 1.14 (t.3H); 2.20 (s.3H); 2.50 (q,2H); 
6.42 (s,lH); 7.60 (s,3H) 

20 

Mass spectrum: m/e » 136 (M+). 

Step G: 5-Rthvl-2-iminn^nM>»hvl-pip^ri^ine. arerir arirf 

25 A solution of 5-ethyl-4-metiiyl-2-aniinopyridine (42 mg. 

0.31mmol) in acetic acid (1 mL) containing platinum oxide (25 mg) was 
hydrogenated at 40 psi for 6 h. The catalyst was removed by filtration 
through a Millex-HV 0.45um Filter Unit and the filtrate was evaporated 
to give the tide compound. 

30 

iH NMR (400MHz, CD3OD): 6 0.97 (m,6H); 1.35-3.50 (m,5H); 2.63- 
3,50 (m,3H) 



Mass spectrum m/e s 141 (M+l). 
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EXAMPLE86 



5 




NH HOAc 



2-Iinino-4-methvl-5-f 1-pentvlVpiperidine. acetic acid salt 

Step A: 5-(l-PentvnvlV4-inethvl-2-trimetfavlacetvlaniinopvridine 

10 

The above compound was prepared in a similar fashion as 
Example 85, Step D, but substituting 1-pentyne in place of 
(trimetfaylsilyl)acetylene to yield the title compound. 

15 iH NMR (400 MHz. CD3OD): 5 1.08 (t,3H); 1.30 (s,9H); 1.65 (q.2H); 
2.40 (S.3H); 2.45 (t.2H); 7.98 (s,lH); 8.20 (s,lH) 

Step B: 5-(l-Pentv1V4-methvl-2-triinelfavlacetvlaininopvridine 

20 A solution of 5-(l-pentynyl>4-melfayl-2- 

trimetbylacetylaminopyiidine (225 mg. 0.87 mmol) in ethyl acetate (4.5 
ml) containing platinum oxide (45 mg) was hydrogenated at atmospheric 
pressure for 1.5 h. The catalyst was removed by filtration through a 
Millex-HV 0.45um Filter Unit. Evaporation of the filtrate gave the title 

25 compound. 

iH NMR (400 MHz, CD3OD): 5 0.95 (t,3H); 1.33(s,9H); 1.40 (m,4H); 
L60 (m,2H); 2.35 (s,3H); 2.63 (m,2H); 7.84 (s,lH); 8.00 (s,lH) 

30 Mass spectrum m/e = 263 (M-f 1). 



StepC: 5-n-PentvlV4-inethv1-2-flminnpvridin«. 
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10 



15 



A suspension of 5-(l-pentyl)-4-methyl- 
2-trimethylacetylainino-pyridme (233 mg. 0.89 mmol) in 2N 
hydrochloric acid (3 mL) was heated at 100 ^'C for 18 h. The solution was 
cooled to room temperature, made basic with 20% aqueous sodium 
carbonate and extracted with chloroform. TTie organic layer was dried 
(Na2S04), and evaporated. The product was purified by flash 

chromatography using 2% methanol / methylene chloride to give the title 
compound. 

iH NMR (400MHz. CD3OD): 5 0.90 (t,3H); 1.35 (s,4H); 1.50 (m.2H); 
2.20 (s,3H); 2.45 (m.2H); 6.40 (8.1H); 7.58 (s.lH) 

Mass spectrum m/e = 179 (M+1). 

StepD; 2-fTninff-4-niethv?-5-fi-nentviVpippr;H^nf> acetir ann y ^ nl T 



The above compound was prepared in a similar fashion as 
Example 85. Step G. but substihiting 5-(l-pentyl)-4-methyl-2- 
20 aminopyridine in place of 5-ethyl.4.methyl.2-aminopyridine to yield the 
title compound. 

iH NMR (400MH2. CD3OD): 5 0.93 (m.6H); 1.50-1.76 (m.4H); 2.10- 
2.43 (m.4H); 2.65-2.80 (m.2H); 2.95-3.15 (m,2H); 3.35-3.50 (m.2H) 
25 Mass spectrum: m/e = 183 



EXAMPf.R«7 



6. 



30 PI^NH HCI 

4(RVMethvi.9.imi^TTpinf riflinr hvd«v.Mn,;^f> 
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Diazomethane in ether was cautiously added to a solution of 
5 (R)-citronellic acid (17.2 g, 0. 1 M) in ether at Qo C until yeUow color 
persisted. After the addition was complete, the reaction mixture was 
stirred 30 mins and the solvent was removed in vacuo to give the 
quantitative yield of the desired methyl ester as a colorless oil. 

10 iH NMR (CDOS): 0.92(d.3H); 1.2(m.lH); 1.32(m.lH); 1.58(s.3H); 
1.65(s^H); 1.95(m.2H);2.1(q.lH);2.4(q.lH);3.64(s,3H);5.06(t.lH) 

StepB; MfrthYl 3fRVfnfthvl-5-hvdroxvrariionvlnenf».nnat^ 

A stream of 4% ozone in oxygen was passed tiuough a 
solution of metiiyl (R)-citroneUate (7 g. 39 mmol) in 140 mL of glacial 
acetic acid at room temperature for 45 mins. 14 mL of 30% hydrogen 
peroxide was then added and tiie reaction mixmre was heated to reflux 2 
hrs. Solvent was removed in vacuo to afford 6.5 g of the desired acid as a 
20 colorless oil. 

1HNMR(CDC13): 0.94(d.3H); 1.52(m.lH); 1.69(m.lH); 1.98(m.lH); 
2.15(q,lH); 2.3(q.lH); 2.36(m^ 

^ Step C; Mfithvl 3fR)-methv1-'S-hftnzvln«v«.riv.ny1 ammo p «.fann<,yff 

Diphenyl phosphoryl azide (5.3 mL, 24.53 mmol) was added 
to a mixture of methyl 3(R).methyl-5-hydroxycaibonyl pentanoate (3.88 
g. 22.3 mmol) and trietiiylamine (3.45 mL. 24.53 mmol) in 22 mL of p- 
30 xylene. Hie mixture was Uien stirred 1 hr at 80© C. 4.5 mL (45 mmol) of 
benzyl alcohol was then added and the mixture was heated at reflux for 4 
hr. The reaction miture was cooled, diluted with ethyl acetate and 
washed with water, and sodium chloride and dried over ahydrous 
magnesium sulfate. Solvent removal gave a crude product, which was 
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purified on silica gel using 10% ethyl acetate in hexane as solvent to 
afford 3.9 g of the desired carbamate as an oil. 

iH NMR (CDQS): 0.95(d,3H); 1.4(m,lH); 1.62(m,lH); 2.02(m,lH); 
5 2.18(q,lH); 2.3(q,lH); 3.22(m,2H); 3.65(s,3H); 5.07(s.2H); 7.3(m.5H) 

Step D: 3rRVMethvl-S-benzvloxvcarbonvlamino pentanoic acid 

A 2N sodium hydroxide (7.S ml, 15 mmol) solution was 

10 added to 3.9 g ( 14 mmol) of methyl 3R-methyl-S- 

benzyloxycarbonylamino pentanoate in 70 mL of 2: 1 mixture of 
methanol:water. Hiis mixture was then heated 1 hr at 60^ C and 7.S mL 
of 2N hydrochloric acid was added after cooling. Most of the volatiles 
were removed in vacuo. The remaining mixture was extracted widi ethyl 

15 acetate. The combined ethyl acetate extracts were dried over anhydrous 
magnesium sulfate. Solvent removal afforded 2.9 g of the desired add 
.as an oil. 

iH NMR (CDa3): 0.98 (d.3H); 1.42(m,lH); 1.56(m,lH); 2.02(m,lH); 
20 2.2(m.lH); 2.35(m,lH); 3.2(m,2H); 5,08(s,2H); 7.3(m,5H) 

Step E; 4rR)-Methvl-l-benzvloxvcarbonvl-2- piperidone 

Ethyl chlorofoimate (1.92 mL, 20 mmol) was added 
25 dropwise to a solution of 3(R)-methyl>5-beiizyloxycaifoonylamino 

pentanoic acid (2.65 g, 10 mmol) and triethyl amine (2.8 mL. 20 mmol) 
in 50 mL of ethyl acetate at 0© C. After stirring 1 hr at room temperature, 
the solids formed were filtered and washed with ethyl acetate. The 
filtrate was concentrated to give an oil which was taken up in 45 mL of 
30 toluene. This solution was heated to reflux for 4 hr. Solvent was then 
removed in vacuo and the residue was purified on silica gel using 20% 
ethyl acetate in hexane as solvent to give 1.39 g of the desired lactam as 
an oil. 
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iH NMR (CDa3): 1.02(d,3H); 1.44(m,lH); 2.0(m.3H); 3.62(q,lH); 
3.55(q.lH); 3.88(q.lH); 5.28(2H); 7.35(m.5H) 

5 

10% Palladium hydroxide on carbon (350 mg) was added to 
a solution of 4(R)-Methyl-l-benzyloxycarbonyl-2-piperidone (1.3 g) in 
20 mL of methanol and the mixture was hydrogenated on Parr shaker at 
50 psi and room temperature. After 4 hrs, the catalyst was filtered and 
10 washed with methanol. The filtrate was concentrated to give 700 mg of 
the crude product which was purified on silica gel using 5% methanol in 
ethyl acetate as solvent to give 510 mg of the desired lactam as a white 
solid. 

15 IH NMR (DMSO): 0.92 (d.3H); 1.26 (m.lH); 1.75(m.3H); 2.18(q.lH); 
3.12 (m.2H) 

Step G: 4fRVMethv]-?.-imino nineridini> h vdrochlorid«> 

20 The title compound was prepared from 4R-methyl-2- 

piperidone as described in Examples 2 and 3. 

iH NMR (DMSO): 0.96(d,3H); 1.25(m,lH); 1.75(m,lH); 1.85(m.lH); 
2.15(q,lH); 2.55(q.lH0; 3.24(m,lH); 3.34(m.lH); 8.28(b.lH); 
25 8.62(b,lH);9.35(b,lH) 



EXAMPr.R«« 

CHs 



30 



a 



NH Hd 



4f SVMethvl.2-iit,in»nln^Hin. hyHntrhlfTriftf 
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The title compound was synthesized accoiding to the 
procedure of Example 87 starting with (S)-citronellic acid. 

5 

EXAMPLE M 
^[J^NH HCI 

10 5(RVMethvl-?.-ifninomn«ridinP hvdmchlnridP. 

Step A; 2fR).6-nimethvl-l-benzvlo«vcartonvlaniinn-<»,h«pt«M.A 

Diphenylphosphoryl azide (14 mL, 65 mmol) was added 
15 dropwise to a solution of (R)-citronellic acid (lOg, 59 mmol) and 

triediylamine (9.1 mL, 65mmol) in 60 mL of toluene. The mixture was 
heated for 1 hr at 80© C. 12 mL (120 mmol) of benzyl alcohol was added 
and the mixture was heated to reflux for 4 hrs. The reaction mixture was 
cooled, diluted with ethyl acetate and washed with water, saturated 
20 sodium chloride solution. After drying over anhydrous magnesium 
sulfate, the solvent was removed in vacuo to give a crude product which 
was purified on silica gel using 5% ethyl acetate in hexane as solvent to 
afford 9.8 g of the desired carbamate as a thick oil. 

25 iH NMR (CDQa): 0.89(d,3H); 1.13(m.lH); 1.35(m.lH); 1.5(m,lH); 
1.6(m,lH); 1.58(s.3H); 1.66(s,3H); 1.98(m,lH);3.0(m,lH); 3.14(m.lH); 
5.06(m,lH); 5.08(s,2H); 7.35(m,5H) 

Step B; 5fR)-MethYl-1-benzvloxvcarhonvl-2-piperiHnni> 

30 

Ozone in oxygen (4%) was passed through a solution of 2- 
(R),6-dimetfayl-l-benzyloxycarbonylamino-5-heptene (9.8 g) in 150 mL 
of methylene chloride at -78o C until the blue color persisted. Nitrogen 
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was then bubbled for 15 mins. 16 mL of dimethyl sulfide was added and 
the mixture was stined 1 hr as it warmed to room tempoature and dien 
concentrated to give a residual oil. This was taken up in 100 mL of 
acetone and cooled in ice bath. Jones reagent was added dropwise until 
5 orange color was sustained. Afterstining 30mis,4 mLof isoprpopyl 
alcohol was added and the mixture was stirred for an additional 15 mins. 
Solvent was then removed in vacuo and the residue was stined with 
water and ethyl acetate. The organic phase was separated and the 
aqueous phase was extracted with ethyl acetate. The combined ethyl 
10 acetate extracts were dried over anhydrous magnesium sulfate and the 
solvent was removed in vacuo. The resulting residue was purified on 
silica gel using first 10% ethyl acetate in hexane as solvent to give 2.0 g 
of 5(R)-methyl-l-benzyloxycarbonyl-2-piperidone as an oil. 

15 iH NMR (CDa3): 1.02(d,3H); 1.45(m,lH); 1.87(m.lH); 1.94(m,lH); 
2.54(m,2H); 3.16(q,lH); 3.88(q.lH); 5.26(s.2H); 7.36(m.5H) 

Further elution of the column with 1 % methanol in ethyl 
acetate gave 5.8 g of 3(R>methyl-N-(ben2yloxycaitonyl)-N-formyl-4- 
20 aminobutanoic acid as a thick oil, which can be utilized in the synthesis 
of4-(R)-2-imino-4-methylpyrrolidne. 

stenf!? 5rR^-MAtt,yi-7-p|,^rjtinni: 

25 10% Palladium hydroxide on carbon (700 mg) was added to 

a solution of 4(R)-methyI-l-benzyloxycarbonyl-2-piperidone (2.0 g) in 
40 mL of medianol and the mixture was hydrogenated on Parr shaka at 
50 psi and room temperature. After 4 hrs, the catalyst was filtered and 
washed with methanol. The filtrate was concentrated to give 1.4 g of die 

30 crude product, which was purified on silica gel using 5% methanol in 
ethyl acetate as solvent to give 1 g of the desired lactam as a white solid. 



iH NMR (CDQa): 1.0(d,3H); 1.45(m,lH); 2.86(m;iH); 2.38(m,2H); 
2.9(q.lH); 3.3(q.lH)6.6(b,lH) 
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Step D: 5(RVMethv1-2-iminopiperidi ne hvdmchlnrirfft 

TTie title compound was synthesized from 5(R)-methyl-2- 
5 piperidone according to the procedure described in Examples 2 and 3. 

iH NMR (DMSO): 0.93(d,3H); 1.34(m,lH); 1.76(m,2H); 2.54(q,2H); 
2.8(q,lH); 3.32(m,lH); 8.35(b,lH); 8.68(b,lH); 9.42(b.lH). 

10 

EXAMPLE 90 
^[j'^NH HCI 

15 5fS)-Methvl-2-iminnpipendinehvdrnnh]nr»Hi> 

The title compound was prepared by the method of example 89 
starting with (S)-citronellic acid. 

20 

EXAMPLE 91 
CHa 



(ij^NH Ha 



25 4fS).5fR)-Dim«nhvl-2-imino-niDeridinehvHmrhinr^^ff; 

Step A:fS^-ri»mn..|]ffY| ^hl^Tlillf 



30 



Oxalyl chloride (8.1 mL, 92 mmol) of was added to 14.4 g 
(83.75 mmol) of (S)-QtroneUic add in 150 mL of methylene chloride at 
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0 12.9 mL (92 mmol) of trietiiylamine was then added dropwise 
cautiously so that the gases evolved can be vented effectively. After tiie 
addition was complete, the mixture was stirred 1 hour at tiie same 
temperature. After dilution with 30(f mL of ether, the solids precipitated 
5 were filtered and washed with ether. The filtrate was concentrated to 
give a brown liquid. This was dissolved in ether and tiie small amount of 
solid was filtered and washed witii etiier. The filtrate was concentrated in 
vacuo to give ahnost quantitative yield of tiie desired acid chloride as 
brown oil. 

10 

iH NMR (CDQa): 1.0(d, 3H); 1.58(s.3H); 1.68(s,3H); 2.66 & 2.88(2q; 
2H);5.05(t.lH) 

Step B: 3f3ffl).7-nimethvl^nct«.nnvlV^ Vphenv1n»efhvl.l- 
15 oxazolidinntie 

A 1.6M solution of n-butyllithium (52 mL, 83 mmol) was 
added dropwise to a solution of 4R-phenylmetiiyl-2-oxazolidinone 
(13.3g, 75 nunol) in 150 mL of THF at -78 OC. The reaction mixture was 

20 stiired for 15 min after tiie addition and a solution of tiie above S- 
citronelloyl chloride in 50 mL of THF was added dropwise and tiie 
mixture was stirred for 15 min at tiiat temperature. The cooling batii was 
removed and tiie mixtiire was allowed to warm to room tempoerature and 
stirred 1 hr at room temperature. After quenching witii saturated 

25 ammonium diloride solution, the reaction mixture was partiticmed 
between IN hydiochloiic add and etiiyl acetate. The etiiyl acetate 
extracts were washed witii saturated sodium chloride solution and dried 
over anhydrous magnesium sulfate. Solvent removal gave an oil which 
was chromatographed on silica gel using 10% etiiyl acetate in hexane as 

30 solvent to give tiie titie compound in 65% yield 



iH NMR (CDa3): 1.0(d.3H); 1.6(s.3H); 1.66(s,3H); 2.74(q.lH); 
2.85(m;2H); 3.3(q.lH): 4.15(m31); 4.66(m.lH); 5.08(t.lH); 7.28(m,5H) 
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Step C: 3f2fR).3fSV7.Triinethvl-/wnrfAnovlV4ni^-ph«»ny]m^yhYl^^^ 
oxazoHdinone 

55 voL (55 mmol) of IM solution of sodium 
5 bis(trimethylsilyl)aiiiide in THF was added dropwise to a solution of 15 g 
(45.4 mmol) of 3(3(S),7-dimethyl-6-octenoyl)-4(R)-phenylmethyl-2- 
oxazolidinone in 120 mL of THF at -78 OC. The reaction mixture was 
stirred 30 mins at diat temperature and 21 mL (333 mmol) of methyl 
iodide in 20 mL of THF was added dropwise. The resulting mixture was 

10 stirred 1 day at -78 ©C. After warming to room temperature, the reacton 
mixture was quenched with ammonium chloride solution and partitioned 
between IN hydrochloric acid and ethyl acetate. The ethyl acetate 
extracts were washed with sodium thiosulfate solution, saturated sodium 
bicarbonate solution, brine and dried over anhydrous magnesium sulfate. 

15 Solvent removal afforded essentaUly pure desired methylated 
oxazolidinone derivative in quantitative yield. 

lHNMR(CDa3): 0.88(d.2H); 1.13(d.3H); 1.58(s.3H); 1.66(s,3H); 
2.75(q,lH); 3.26(q,lH); 3.68(m.lH); 4.15(m,2H); 4.63(m.lH); 
20 5.08(t,lH)7.25(m,5H) 

Step D: 2mV3fSV7.Xri [nethvl-6-nrt«.n-1^ 1 

A solution of 6.8 g (20 mmol) of 3(2(R).3(S).7-ttimediyl-6- 
25 octenoyl)-4(R)-phenyhnethyl-2-oxazolidiiione in 30 mL of THF was 
added dropwise to a suspension of 1.634 g (43 mmol) of lithium 
aluminum hydride in 40 mL of THF at 0 ©C. The reaction mixture was 
then stirred 6 h at ambient temperature The reaction mixture was then 
recooled in ice bath and 5 mL of methanol was added dropvdse very 
30 cautiously. After the effervescence subsided, the reaction mixture was 
concentrated to about 30% of the original volume The reaction mixture 
was then stirred with saturated solution of potassium sodium tartrate and 
extracted with ethyl acetate. The combined ethyl acetate extracts were 
dried over anhydrous magnesium sulfate. Solvent removal afforded a 
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cnide oil. which was purified on silica gel using 10% ethyl acetate in 
hexane as solvent to give 2.0 g (62%) of the desired alcohol as a colorless 
oil. 

5 iH NMR (CDCI3): 0.78(d, 2H); 0.79(d^H);1.6(s.3H); 1.66(s.3H); 
3.44(q.lH); 3.54(q,lH); 5.1(t,lH) 

Step E: 2rRV3fS\7-Trimethvl-6-octen-1-methanesulfQnatfi 

10 To a solution of 5 10 mg (3 mmol) of 2(R),3(S),7-trimethyl- 

6-octen-l-ol in 3 mL of pyridine at ice bath temperature 0.7 mL (9 mmol) 
of methanesulfony] chloride was dropwise added. The mixture was dien 
sdrred for 8 hrs at room temperature. After diluting with ethyl acetate, 
die reaction mixture was washed widi saturated sodium bicarbonate, IN 

IS citric acid and water. After drying over anhydrous magnesium sulfate, the 
solvent was removed to give 722 mg of die desired mesykite as a yellow 
oil. 

iH NMR (CDCI3): 0.8(d,3H): 0.87(d.3H); 1.6(s.3H); 1.67(s.3H); 
20 2.98(s,3H); 4.02(q.lH); 4.13(q,lH); 5.06(t.lH) 

Step F: 2(R\VS) 7-TriinPthvM-a7iHn-f;.nrrp«^ 

975 mg (15 mmol) of sodium azide was added to a solution 
25 of 2(R),3(S),7-tiimediyl-6-octen-l-methane sulfonate (720 mg, -3 mmol) 
in 6 mL of N,N-dimethylfoniiamide and the mixture was heated 
overnight at 80^ C. The reaction mixture was diluted with ediyl acetate 
and washed several times widi saturated sodium chloride solution. After 
drying over anhydrous magnesium sulfate, the solvents were removed in 
30 vacuo to give crude azide as an oil. This material was purified on silica 
gel using 30% ether in hexane as solvent to give 545 mg of the desired 
azide as a colorless oil. 
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lHNMR(CDa3): 0.78(d.3H); 0.84(d,3H); 1.59(s.3H); 1.66(s,3H); 
3.1(q.lH); 3.21(q3H); 5.07(t,lH) 

Step G: 2fR>.3rSV7-Triniethv1-1-«niinn-^nrt^^^ 

5 

6.3 mL (6.3 mmol) of IM lithium aluminum hydride in THF 
was added dropwise to a solution of 2(R),3(S),7-trimethyl-l-azido-6- 
octene in 10 mL of THF at 0° C. The reaction mixture was heated to 
reflux 18 hrs. After cooling in ice bath, - 1 mL of methanol was added 

10 dropwise cautiously. After the effervescence stopped, the reaction 
mixture was concentrated to 30% of the volume and IN solution of 
potassium sodium tartrate was added. After stining 15 mins, the reaction 
mixture was extracted with ethyl acetate. The combined ethyl acetate 
layers were dried over anhydrous magnesium sulfate and die solvent was 

IS removed to give 399 n^g of the desired amine as an oil. 

iH NMR (CDC13): 0.76(d,3H); 0.78(d.3H); 1.60(s.3H); 1.67(s,3H); 
2.49(q.lH); 2.62(q.lH): 5.1(t,lH) 

20 Step H: 2fR).3(S).7-Trimftthv1-l-heti7vlnirvrarfaonvlaininn-f>-nrri.«P 

Separate solutions of 2(R).3(S),7-trimetiiyl-l-amino-6- 
octene (0.87 g, 5.2 mmol) in 8 mL of dioxane, and benzyl chloroformate 
(0.86 mL, ~6 mmol) in 8 mL of dioxane were added dropwise 

25 simultaneously to a stirred solution of 1.05 g (10.5 mmol) of potassium 
hydrogen carbonate in 20 mL of water at 0° C. After die additions, die 
mixture was stirred 8 hrs at room temperature. Most of die volatile 
solvents were removed in vacuo. The remaining reaction mixtiire was 
extracted witii etiiyl acetate. The combined organic phases were dried 

30 over anhydrous magnesium sulfate. Solvent removal gave die crude 
product which was purified on silica gel using 10% ediyl acetate in 
hexane as solvent to give 1.4 g of die desired carbamate as a colorless oil. 
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lHNMR(CDa3): 0.77(d.6H); 1.18(m,lH); 1.3(iii,lH); 1.5(m,lH); 
1.6(s,3H); 1.66(s.3H); 1.95(m.2H); 3.04(in.lH); 1.12(m.lH); 4.7(b,lH); 
5.08(8 &iii,3H)7.34(m^ 

5 Step I; 4f>S).5n^)-Dimerhvl-6-hftnzvlnTyc«»4innYlainino-h#>iran.|-^^ 

A stream of 4% ozone in oxygen was bubbled through a 
solution of 1.79 g (~6 mmol) of 2(R),3(S),7-trimethyl-l- 
benzyloxycaibonylamino-6-octene in 25 mL of methylene chloride at 

10 -780 C untU blue color persisted. Nitrogen gas was bubbled through the 
reaction mixture at the same temperature for 15 min. 3 mL of dimethyl 
sulfide was added and the mixture was stirred 15 mins and then warmed 
to Oo C. The solvents and other volatile materials were removed under 
house vacuum. Traces of solvent were then removed in vacuo to give 1.3 

15 g of the desired aldehyde as a thick oil. 

iH NMR (CDC13): 0.8(2d,6H); 1.48 & 1.54(m,4H); 2.42(m^; 
3.04(m.lH); 3.14(m.lH); 5.08(s,2H); 7.34(m.5H): 9.74(s.lH) 

20 Step J; 3fR) , 4f.S)-Dimethvl-1-hpntvloitvnai4ionyl-7 .3.4.S-tetn.hyH»^ 

A mixture of 1.2 g (-4.2 mmol) of 4(S).5(R)-dimediyl.6- 
ben2yloxycarbonylamino.hexan-l-aI, 1.26 mL (13.2 mmol) of acetic 
25 anhydride and 120 mg (1.2 mmol) of potassium acetate was heated at 160 
OC for 2 hours . Excess acetic anhydride was removed in vacuo and the 
residue was purified on siUca gel using 20% ethyl acetate in hexane as 
solvent to give -190 mg of the desired azepine derivative as an oil. 

30 iH NMR (CDC13): 0.95 & 1.0 (2d,6H); 2.0(m.lH); 2.17(m.lH); 

3.64(m.lH); 3.74(m.lH); 4.9(m,lH); 5.1(s,2H); 6.6(m,lH); 7.35(m.lH) 

StgP K: 3f.S).4fR)-nimpthvl-6.rtM.nTylf^ yvcarhnnvnfnmiiTnirfn.]- 
pentanoic arif^ 
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A stream of 4% ozone in oxygen was bubbled through a 
solution of 130 mg (0.5 mmol) of 3(R),4(S)-dimethyl-l- 
benzyloxycaibonyl-2,3*4,S-tetrahydroazepine in S mL of glacial acetic 
S acid at room temperature for 10 mins. 0.3 mL of 30% hydrogen peroxide 
was added and the mixture was heated to reflux 2 hrs. The solvent was 
removed and the traces were azeotroped with toluene to give 100 mg of 
the desired acid as a thick oil. 

10 iH NMR (0X33): 0.76(d,3H); 0.87(d,3H); 1.9(m,lH); 2.0(m,lH); 
2.18(q.lH); 2.32(q,lH); 3.5(q.lH); 3.6(q.lH); 5.28(s,2H); 7.37(m.5H); 
9.26(s,lH) 

Step L; 3(S).4(RVDimedivl-6-benzvloxvcaAonvla mino-l-pentanoic 
IS acid 

A solution of 2N sodium hydroxide (0.4 mL, 0.8 mmol) was 
added to a solution of 90 mg (0.3 mmol) of 3(S),4(R)-dimetfiyl-6- 
(benzyloxycarbonyl)formamido-l-pentanoic acid in a mixture of 2 mL of 
20 methanol and 1 mL of water. This mixture was heated 2 hrs at 60° C. 
The reaction mixture was cooled and 0.4 mL of 2N hydrochloric acid was 
added. Solvents were removed and the residue was extracted with ethyl 
acetate. Hie organic layer was dried over anhydrous magnesium sulfate 
and the solvent removal afforded 62 mg of the desired acid as an oil. 

25 

iH NMR (0X33): 0.82(d.3H); 0.88(d,3H); 1.68(m.lH): 2.08(m.lH); 
2.2(m.lH); 2.35(m.lH); 3.1(m,2H); 5.1(2H); 7.3(m.5H) 

StenM: 4rSVSn?^.nim^thvl,2.ninftriHon^ 

30 

Ediyl chloroformate (0.048 mL, 0.5 nunol) was added to a 
solution of 3(S),4(R)-dimethyl-6-benzyloxycarbonylamino-l-pentanoic 
acid (62 mg. 0.25 mmol) and triethylamine (0.07 mL, 0.5 nunol) in 2 mL 
of ethyl acetate cooled in ice bath. After stirring 1 hr, the solids weie 
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filteied and washed with ethyl acetate. The filtrate was concentrated to 
give the carbonate as oil. 2 mL of toluene was added to diis lesiue and 
heated to reflux 5 his. The solvent was then removed in vacuo to give the 
N-protected lactam as oil. 25 mg of palladium hydroxide was added to a 
5 solution of the above residue in 2 mL of methanol and the mixture was 
hydrogenated 4 his on a Parr shaker. The catalyst was filtered and 
washed with methanol. The filtrate was concentrated to give 31 mg of 
the desired lactam as a waxy solid. 

10 iH NMR (CDCI3): 0.95(d,3H); 0.97(d.3H); 1.54(m.2H); 1.98(m,lH); 
2.44(m.lH); 2.9(m.lH); 3.25(m.lH). 

Step N: 4rS>.^fR)-Dimethvl-2-iminopipi»ridin>. hvdmctilnride 

15 The title compound was prepared fiom 4(S).5(R)-Dimethyl- 

2-pipeiidone according to the procedure described in examples 2 and 3. 



20 



iH NMR (DMSO): 0.89(d.3H); 0.93(d.3H); 1.50(m^H); 2.20(m.lH); 
2.55(m,lH); 2.83(m.lH); 8.3(b,lH); 8.65(b,lH); 9.40(b.lH) 

Specific rotation = +62.80 (c=0.21, EtOH) 

EXAMPLE 92 

25 H ~" 

4(R).5(S)-Dimethvl-?-imino-piperidinfthvdrochlnriH«>- 



The title compound is prepared according to the procedure 
30 of Example 89 starting with (R)-citronellic acid and 4(S)-phenyhnethyl- 
2-oxazolidinone. 
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Specific rotation = -65.2o (c=0.21, EtOH) 



EXAMPLRO^ 



5 




NH HCI 



4(S).5fS)-r>imethvl-2-iniino-nineridiiiehvHf«rhlnn ^ p- 

The title compound is prepared according to the procedure 
of Example 91 starting with (SHitronellic acid and 4(S)-phenyhnethyl-2- 
oxazolidinone. 



iH NMR (DMSO): 0.84(d,3H); 0.86(d.3H); 1.98(m,lH); 2.26(m.lH); 
15 2.64(m,lH); 2.98(m.lH); 7.25(b.lH); 8.25(b.lH); 8.64(b.lH) 

Specific rotation = -230 (c=0.2, EtOH) 



4m).5fR>-nimPthvl.l-imin^P^ri^din«.hvrfmrt,|^rif1ff- 

The title compound is prepared according to the procedure 
of Example 91 starting with (R)-citronellic acid and 4(R)-phenylmethyl- 
2-oxazolidinone. 



20 



EXAMPTFOA 
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Specific rotation = +250 (c=0.22, EtOH) 

EXAKfPLEQS 

CH3 



[J'^NH HCI 



2-IminO-.^r.SVmCthOXV-4fSVmftthvl.nineridinP.hvHrnrhlnri^^ 

10 

Step A: 5-0-tert-T^lrtvM\me^hvU\^vU7 ^^idBnx^,.n-lfl^ ^ 
1.4-Iactene 



To a solution of 2,3-dideoxy-D-g/ycero-pent-2-eno-l,4- 
15 lactone (580 mg, 5.08 mmol) in diy N.N-dimethylfonnamide (DMF) (7 
mL) weie added triethylamine (1.06 mL, 7.60 mmol) and 
4-dimethylaminopyridinc (63 mg, 0.51 mmol). The reaction mixture was 
cooled in an ice-bath, and terr-butyldimethylsilyl chloride (1.02 g, 6.77 
mmol) was added. The mixture was allowed to attain room temperature 
20 and stirred an additional 3 hours. The mixture was then diluted with 
diethyl ether, washed with water. 2N hydrochloric acid, saturated sodium 
bicarbonate solution, saturated brine solution, dried (Na2S04), and 
evaporated. This procedure was repeated with 600 mg (5.26 mmol) of 
2,3-dideoxy-D-g/yccro-pent-2-eno-l,4-lactone. The two runs were 
25 combined after workup, and the product was purified by flash 

chromatography eluting with 15% acetone in hexane. The resulting oil 
crystallized upon standing; yield 1.65 g (70%). 



30 



iH NMR (400 MHz. CDCI3): 5 0.03 (s, 3H), 0.05 (s. 3H), 0.85 (s, 9H), 
3.78 (dd. IH). 3.91 (dd. IH), 5.03 (m. IH), 6.14 (dd, IH), 7.48 (dd. IH). 
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SteP B: 2 J-Dideoxv-3-C-methvl-S-n.fi>rf-butvldimerh vlsilvl.T%grvf fcrn- 
Dentono-1.4-lactniift 

To a vigorously stirred suspension of copper(I) bromide- 
5 dimethyl sulfide complex (7.42 g, 36. 1 mmol) in diethyl ether (80 mL) 
was added methyllithium (51 mL of a 1.4M solution in hexane, 71.4 
mmol) over 5-6 minutes. The resulting solution was cooled to -23'*C 
(CCl4/dry ice bath), and a solution of 5-0-terf-butyldimethylsilyl-2,3- 
dideoxy-D-g(yc£ro-pent-2-eno-l,4-lactone (1.65 g, 7.22 mmol) was 

10 added in one portion. The suspension was stirred at -23X for 20 minutes 
and quenched by the cautious addition of saturated aqueous ammonium 
chlcnide (39 mL). Hie mixture was transferred to a separatory funnel and 
shaken vigorously to break down excess reagent. The organic layer was 
washed with saturated brine solution, dried (MgS04), and evaporated. 

15 The product was purified by flash silica gel chromatography eluting 
initially witii 5% etiiyl acetate in hexane and subsequentiy with 10% 
ethyl acetate in hexane; yield 1.42 g (80%). 

iH NMR (400 MHz, CDCI3): 5 0.04 (s,3H), 0.06 (s, 3H), 0.88 (s. 9H), 
20 1.16 (d, 3H), 2.1 1 (dd. IH), 2.52 (m, IH). 2.77 (m. IH), 3.71 (dd. IH). 
3.82 (dd.lH), 4,08 (m. IH). 

Step C; 2.3-DideOXV-3-C-metilvl-D-#?ntfAr/>-penrnnn-T 4-l;»rtnnp 

25 2.3-Dideoxy-3-C-methyl-5-0-rerr-butyldiniethylsUyI-]>- 
eryr/iro-pentono-l,4-lactone (1.4 g, 6.13 mmol) was treated with tetia-n- 
butylanraionium fluoride (8.7 mL of a 1 .OM solution in tetrahydrofiiran, 
8.7 mmol) for 90 minutes at room temperature. The reaction mixture was 
evaporated, and the crude product subjected to flash silica gel 

30 chromatography eluting initiaUy witfi 15% acetone in hexane and 
subsequentiy witii 25% acetone in hexane. Pure tide compound was 
obtained as an oil; yield 710 mg (89%). 
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iH NMR (400 MHz, CDCI3): 8 1.16 (d, 3H). 2.21 (dd, IH), 2.50 (m. 
lH),2.72(dd.lH). 

STEP D: 5-Azido-2.3.5-trideoxv-3-r-tnitth v l.D-^rv//ir/>-|w.nrnn^^ ,4- 

To a solution of 2,3-dideoxy-3-C-methyl-D-eryrA«>- 
pentono-l,4-lactone (490 mg, 3.76 mmol) in methylene chloride (10 mL) 
cooled in an ice-bath were added 2,6-lutidine (501 mL, 4.30 mmol) and 
trifluoiomethanesulfonic anhydride (682 mL, 4.05 mmol). The reaction 
mixture was stirred at 0*C for 30 minutes, diluted with methylene 
chloride, washed with water, 2N hydrochloric acid, saturated sodium 
hydrogen caifoonaie solution, saturated brine solution, dried (Na2S04), 
and evaporated. The crude product was taken up in DMF (6 mL) and 
treated with sodium azide (856 mg, 13.2 mmol) at room temperature for 
30 minutes. The mixture was diluted with ethyl acetate, washed with 
water, dried (Na2S04), and evaporated. The pure tide compound was 
obtained after flash chromatognq)hy eluting widi 25% ethyl acetate in 
hexane; yield 358 mg (61%). 

IH NMR (400 MHz. CDCI3): 6 1.15 (d, 3H), 2.21 (dd. IH), 2.42 (m, 
IH). 2.74 (dd. IH). 3.44 (dd, IH), 3.60 (dd, IH), 4.15 (m, IH); mass 
spectrum: 128(M+1-N2). 

STEPE: .5fflVHvdrOTV-Ar.<!^.nw.*K vl.2.nineriHnnP 

A solution of S-azido-23,5-trideoxy-3-C-methyI-D-er)tAn>. 
pentono-l,4-lactone (358 mg, 2.31 mmol) in methanol (4 mL) was 
hydrogenated under a balloon atmosphere of hydrogen gas in the 
presence of 10% palladium-on-charcoal (50 mg) overnight at room 
temperature. The catalyst was then removed by filtration tfirough Celite, 
and the filter washed with methanol. The combined filtrate and washings 
were evaporated, and the resulting product crystallized upon standing- 
yield 128 mg (43%). 
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iH NMR (400 MHz, CDCI3): 6 1.03 (d, 3H), 2.05 (m, IH). 2.17-2.28 (m. 
2H), 3.27 (dd, IH), 3.40 (dd. IH), 3.86 (m, IH); mass spectrum: 130 
(M+1). 

5 

STEP F; 2-Imino-.5rS)-methoxv-4fSVmethvl-piperi dine hydrochloride 

To a solution of 5(S)-hydroxy-4(S)-methyI-2-piperidonc 
(1 19 mg, 0.921 mmol) in methylene chloride (3 mL) was added 

10 trimetfayloxonium tetrafluoioborate (285 mg, 1.93 mmol). The reaction 
mixture was stiired for 24 hours at room temperature. Thin-layer 
chromatography (10% MeOH/CH2Cl2) indicated the formation of two 
more mobile products: the 5-methoxy-4-mediyl imino-metfayl ether and 
the 5-hydroxy-4-methyl imino-methyl ether. The mixture was diluted 

1 5 with ethyl acetate, washed with saturated sodium hydrogen carbonate 
solution, saturated brine solution, dried (MgS04), and carefully 
evaporated (bath temperature <15*'C) to avoid loss of the volatile imino 
ethers. The crude product mixture in ethyl acetate was applied to a 
column of silica gel (packed as a slurry in 4% metfianol/CH2Cl2). Rapid 

20 elution with 4% methanol/CH2Cl2 afforded the 5-methoxy-4-methyl 
imino-methyl etfier (yield - 16.7 mg), and subsequent elution with 10% 
MeOH/(3i2Cl2 afforded the 5-hydroxy-4-methyl imino-methyl ether 
(yield ~13.6 mg). Evaporations of the column fractions containing 
product was performed with extreme caution to avoid loss of the volatile 

25 imino etiiers. 

TTie 5-methoxy-4-methyl imino-methyl ether (-16.7 mg) 
was treated with ammonium chloride (4.5 mg) for 4 h in refiuxing EtOH 
(2 mL). The reaction mixture was evaporated, and the resulting solid 
dried in vacuo; yield 14.3 mg. 

30 

iH NMR (400 MHz, CDCI3): 6 1.10 (d, 3H), 2.12 (m, IH), 2.40 (dd, 
IH). 2.53 (dd. IH). 3.40 (s. 3H). 3.52 (m, IH), 3.67 (dd, IH). 



Mass spectrum m/e s 143 (M+l). 
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EXAMPLE Ofi 



HO, 




NH HCI 



^IminQ-5fS)-hvdlOXV-4fSVfnetlivl-pip eridinehvdrnch1nrirf^ 

10 The 5-hydroxy-4-methyl-iiiimo methyl ether from Step F of 

Example 95 (-13.6 mg) was treated with ammonium chloride (4.4 tag) in 
refluxing EtOH (2 mL) for 4 h . The reaction mixture was evaporated, 
and resulting solid dried in vacuo; yield 9.5 mg. 

15 iH NMR (400 MHz, CDQa): 6 1.10 (d, 3H). 2.08 (m, IH) ,2.47 (dd, 
IH), 2.55 (dd, IH), 3.40 (dd. IH). 3.50 (dd. IH). 3.93 (m, IH). 

Mass spectrum m/e = 129 (M+l). 



2-Imin(>-5fSVmethoxv-4fRVniethvi-piparirfin« hvdfnchinriHp 
SssiUi 2.3-Pideo?^v-3-r-methvl-5-0-teTt-butvidiin«.thvidiyVp- 

/ArgQ.pentnno.1 .4-lafitnnff 



20 



EXAMPLE Q7 




NH HCI 
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The title compound was prepared according to the method 
described by S. Hanessian and PJ. Murray for the coiresponding 5-0- 
tert-butyldiphenylsilyl derivative [Tetrahedron: 43, 5055-5072, 1987]. 

5 iH NMR (400 MHz, CDCI3): 6 0.04 (s, 3H); 0.05 (s. 3H); 0.87 (s. 9H); 
1.17 (d, 3H); 2.37 (dd, IH); 2.48 (dd, IH); 2.71 (m. IH); 3.78 (dd, IH); 
3.83 (dd,lH); 4.40 (m, IH). 

SlfilLfil 2.3-PidWXV-3-C-methvl-D-rArgO-Dentonn.l 4-l«rfnn^ 

10 

2.3-Dideoxy-3-C-methyl-5-0-teit-butyldimcdiyIsilyl-D-rAreo- 
pentono-l,4-lactone (1.8 g, 7.36 mmol) was treated with tetra-n- 
butylammonium fluoride (9.8 mL of a 1.0 M solution in tetrahydiofiiran, 
9.8 mmol) for 90 minutes at room temperanire. The reaction mixdue was 
15 evaporated, and die crude product subjected to flash chromatography 
eluting with 25% acetone/hexane; yield 795 mg (83%) of a colorless oil. 

SlfiftlL S-Azido-2.3.5-trideoxv-'t-r.inethvl-n.f/ir go-iientnnn-t 4- 

liSlQDS 

This compound was prepared in a similar manner as Step D of 
Example 95 starting with 2,3-dideoxy-3-C-methyl-D-/Areo-pentono-l,4- 
lactone (795 mg, 6.1 1 mmol). TTie tide compound was obtained as an oil 
after flash chromatography eluting with 25% etiiyl acetate in hexane; 
yield 575 mg (61%). 

iH NMR (400 MHz, CDOs): 6 1.09 (d, 3H); 2.31 (dd, IH); 2.66 (dd, 
IH); 3.50 (dd, IH); 3.57 (dd, IH); 4.54 (dd, IH). 

30 SSSSLDl 5(S)-Hvdroxv.4(RWhv1-%pip>ri^^np 

A solution of 5-azido-2,3,5-trideoxy-3-C-methyl-D-r/irtfc>- 
pentono-l,4-lactone ( 361 mg, 2.33 mmol) in ethyl acetate (23 mL) was 
hydiogenated at 40 psi in the presence of 20% palladium hydroxide on 



20 



25 
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caibon (42 mg) for 2 hours at room tempeiatuie. The catalyst was 
removed by filtration through a pad of Celite. The filtnoe was 
evaporated, and the residue taken up in toluene (25 mL) and methanol (2 
mL) and heated for 24 hours at KWC. TTie mixture was evaporated, and 
5 the crude product recrystallized fiom hot ethyl acetate: yield 160 me 
(53%). * 

IH NMR (400 MHz. CD3OD): 6 1.04 (d. 3H); 1.95 (m. IH); 1.99 (dd, 
IH); 2.53 (dd. IH); 3.08 (dd, IH); 3.41 (dd. IH); 3.60 (m, IH). 

0 

Slfill£ 2-Imino-5fSVmethnicvUa?)- methvl-pippiif <in^ 

hvdrochlnri^f 



To a solution of 5(S)-hydioxy-4(R)-methyl-2-piperidone 
(157 mg, 1.22 mmol) m methylene chloride (4 mL) was added 
trimethyloxoniumtetrafluoroborate (376 mg, 2.54 mmol). The reaction 
mixture was stirred for 24 hours at room temperature. Thin-layer 
chromatography (10% methanol/CH2a2) indicated the formation of two 
more mobile products: the predominant product being the 5-methoxy-4- 
methyl-imino-mediyl ether followed by a smaller amount of the 5- 
hydroxy-4-mcthyl-iniino-methyl ether. The mixture was diluted with 
ethyl acetate, washed with saturated sodium hydrogencaibonate solution 
saturated brine solution, dried (MgS04). and carefiiUy evaporated (bath 
temperature <15*C) to avoid loss of the volatile imino ediers. The crude 
product mixture was subjected to flash siUca gel chromatography (packed 
as a slurry in 4% methanol/CH2a2). Rapid elution with 4% 
methanol/CH2Cl2 afforded the 5-methoxy-4-methyl-imino-methyl ether 
Subsequent elution with 10% metiianol/CH2Cl2 afforded the 5.hydroxy- 
4-methyl.imino-metfiyl ether. Evaporations of the column fractions 
containing product were performed with extreme caution to avoid loss of 
the volatile imino ethers. 

The 5-methoxy-4-methyl-imino-methyl ether was treated with 
ammonium chloride (32 mg, 0.60 mmol) in refluxing ethanol (4 mL) for 4 h. 
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The cooled leaction mixture was evt^rated, and the resulting solid dried in 
vacuo; yield 61 mg. 

iH NMR (400 MHz, CD3OD): 5 1.08 (dd. IH); 2.23 (m, IH); 2.32 (dd. IH); 
5 2.81 (dd, IH); 3.38 (dd, IH); 3.40 (s, 3H); 3.42 (m. IH); 3.55 (dd, IH) 

Mass spectnim m/e = 143 (m +1). 



10 EXAMPLE 98 

CH3 

^jJ^NH HCI 

2-Imino-5(S)-hvdroxv-4(RVmethvl-nineridine.hvdmchlnriHp. 

15 

The 5-hydroxy-4-methyl-iniino-methyl edier from Step E of 
Example 97 was treated with ammonium chloride (16 mg, 0.30 mmol) in 
refluxing etfaanol (3 mL) for 4 hours. The cooled reaction mixture was 
evi^rated. The solid was taken up in methanol, and the product crystallized 
20 out upon addition of diethyl ether, yield 22 mg. 

iH NMR (400 MHz. CD3OD): 5 1.08 (d, 3H); 2.01 (m, IH); 2.33 (dd, IH); 
2.85 (dd, IH); 3.19 (dd, IH); 3.54 (dd. IH); 3.71 (m, IH). 

25 Mass spectrum m/e = 128 (M -fl). 



EXAMPLE 9Q 
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NH Ha 



2-IPi«10-5fS>-acetvloxv-4(R)-methvl-DiDeridinehvdrnrhlnriHp 
S SSSSlAi 5(S)-Acetvloxv-4fRVmethvl-2-piperirfnnP 

5(S)-Hydroxy-4(R)-inethyl-2-piperidone (43 mg, 0.33 
mmol) was treated with pyridine (0.5 mL) and acetic anhydride (0.3 mL) 
overnight at room temperature. The mixture was evaporated and 
10 coevaporated several times with toluene. Flash silica gel chromatography 
eluting with 2% methanoI/C:H2Cl2 gave pure title compound; yield 17.7 
mg. 

iH NMR (400 MHz, CD3OD): 5 1.04 (d, 3H); 2.08 (s, 3H); 2.09 (dd, 
15 IH); 2.21 (m, IH); 2.58 (dd, IH); 3.22 (dd, IH); 3.56 (dd. IH); 4.83 (m, 
IH). 

If 

StaLfil 2-Iininff-.^f.S)-acetvloxv-4rRVmethvl-piperidi nehvdrochlnriHp 

20 To a solution of 5(S)-acetyloxy-4(R)-methyl-2-piperidonc 

(17.7 mg, 0.103 mmol) in methylene chloride (1.5 mL) was added 
trimethyloxonium tetrafluoroborate (16.8 mg, 0.1 13 mmol). The reaction 
mixnire was stiired for 18 hours at room temperature. The mixture was . 
diluted with ethyl acetate, washed with saturated sodium 

25 hydrogencaibonate solution, saturated brine solution, dried (MgS04), and 
carefully evaporated (bath temperature <15*C) to avoid loss of the 
volatile imino ether. The residue was treated with ammonium chloride 
(4.4 mg, 0.082 mmol) in refluxing ethanol (1.5 mL) for 3 hours. The 
reaction mixture was evaporated and triturated with ethyl acetate. The 

30 resulting solid was filtered, washed with ethyl acetate, and dried in vacuo. 



wo 96/14944 



PCn7US9S/148I2 



-140 



5 



10 



iH NMR (400 MHz. CD3OD): 5 1.09 (d. 3H); 2.08 (s. 3H); 2.26 (m. 
IH); 2.45 (dd. IH); 2.89 (dd, IH); 3.37 (dd. IH); 3.69 (dd. IH). 

Mass spectnim m/e = 171 (M +1). 



EXAMPLE im 

^(j^NH HO 

^ I minp-3(S) . 4rR)-(VisoproPYlidene-^nRVaceMnxv-pi|v.ri d inehvd»ir^ 

StelLA; 3fR).4(RVO-TsoDronvlidpn<>-S(R)-acetvloYv- 2-niiieridnn« 

15 A solution of 5(R)-azidomethyl-3(R).4(R)-0-isopropyUdenc- 

dihydro-2(3H>fiiranone [prepared according to Heidds and Waibcl, Arch. 
Pharm: 324, 269-274 (1991)] (460 mg, 2. 16 mmol) in methanol (12 mL) was 
hydrogenated under a balloon atmosphere of hydrogen gas in the presence of 
20% palladium hydroxide on carbon (75 mg) for 4 hours at room temperature. 

20 The catalyst was removed by filtration through an Anotop 25 Dispo Syringe 
Filter (0.2 jim). The filtrate was evaporated, and the resulting solid dried in 
vacuo. The solid was treated with acetic anhydride (2 mL) and pyridine (3 
mL) until thin layer chromatography (10% methanoI/CH2a2) indicated 
complete convereion mto a more mobUe product. The reaction mixttire was 

25 evaporated and coevaporated several times with toluene. The product was 
purified by flash silica gel chromatography eluting with 2-3% 
methanol/CH2a2. Pure title compound was obtained as a soUd; yield 185 mg 
(37%). 

30 SISILE: 2-Illlino-3fflY4mvn.l«npmpy^i^fne-5fRV».ri^1nvv.p^l^ri^^^^^ 

hYdrocMoridc 
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To a solution of 3(R),4(R)-0-isopiopylidene-5(R)-acetyloxy-2- 
piperidone (99 mg, 0.432 mmol) in methylene diloride (3 mL) was added 
trimethyloxonium tetrafluoroborate C70 mg. 0.473 mmol). The reaction 
5 mixture was stirred for 18 hours at nx>ni temperature. The mixture was 
diluted with ethyl acetate, washed with saturated sodium hydrogencarbonate 
solution, saturated brine solution, dried (MgS04), and carefully evaporated 
(bath temperature <15'*C) to avoid loss of die volatile imino ether. The residue 
was treated with ammonium chloride (18.4 mg, 0.344 mmol) in refluxing 
10 edianol (4 mL) for 5 hours. The reaction mixture was evaporated, and the 
residue triturated with a mixture of ethyl acetate and diethyl ether. The solid 
was filtered, washed with diethyl ether, and dried in vacuo. 

iH NMR (400 MHz. CD3OD): 5 1.44 (s, 3H); 1.48 (s. 3H); 2.08 (s, 3H); 3.48 
15 (dd, IH); 3.57 (dd, IH); 4.73 (dd. IH); 5.00 (d. IH); 5.32 (m. IH). 

Mass spectrum m/e = 229 (M -t-l). 



20 EXAMPLE 101 

^U'^NI? HO 

2-Iniino-3rSV4n^y5n^Vfriacetv1oxv.nini»ridinehvdrnch1nrid«> 

25 

SSSBlAI 3fR14mVSrRVTriacetv1oxv-l.pip.rirfnne 

3(R),4(R)-0-Isopropylidene-5(R)-acetyloxy-2-piperidone (80 mg, 
0.349 mmol) was treated with 90% aqueous trifluoroacedc acid until thin-layer 
30 chromatography (TLC) indicated complete disiq)pearance of starting material. 
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Thc reaction mbrture was evaporated and coevaporated several times with 
toluene. The residue was treated with pyridine (1 mL) and acetic anhydride 
(0.7 mL) until complete conversion into a more mobUe product by TLC. The 
reaction mixture was evaporated and coevaporated several times with toluene. 
The product was purified by flash siUca gel chromatography eluting witfi 2% 
methanol/CH2a2; yield 48.2 mg (51%). 

iH NMR (400 MHz. CDCI3): 5 2.06 (s. 3H); 2.12 (s. 3H); 2.14 (s. 3H); 3.52 
(m, 2H); 5.30 (td. IH). 5.50 (d, IH); 5.69 (m. IH); 5.76 (br s. IH). 

SJfiP^I 2-Imino-3f.S>,4(R).5fR)-triarffrvloxv-nipftrirfin^| i vdKv;hlnrirf^ 

To a solution of 3(R),4(R).5(R)-triacetyloxy-2-piperidone (46.7 
mg. 0. 17 1 mmol) in mediylene chloride (2 mL) was added trimethyloxonium 
15 tetrafluoroborate (28 mg, 0.189 mmol). The reaction mixture was stirred for 
18 hours at room temperature. The mixture was dUuted with ethyl acetate, 
washed with saturated sodium hydrogencaibonate solution, saturated brine 
solution, dried (MgS04). and carefully evaporated (bath temperature <15«C) 
to avoid loss of die volatile imino ether. The residue was treated with 
ammonium chloride (6.8 mg. 0.127 mmol) in refluxing ethanol (2.5 mL) for 4 
hours. The reaction mixture was evaporated, and the resulting soUd dried in 
vacuo. 



20 



IH NMR (400 MHz. CD3OD): 5 2.03 (s. 3H); 2.09 (s. 3H); 2.12 (s. 3H); 3.43 
25 (dd. IH); 3.51 (dd. IH); 5.40 (m. IH); 5.61 (d. IH); 5.68 (m. IH). 

Mass spectrum m/e = 274. 



30 EXAMPT.F ifV? 



oa 



[J^NH HCI 
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c£g-Decahvdro-2-iininoQuinoline hvdmch1nfiri«> 
Step A; cis-Qctahvdroquinolin.2nm-nn<» 

5 A suspension of Ig of 3,4,5,6,7,8-hexahydro-2(lH)- 

quinolinone in 1 : 1 mixture of dioxane and ethanol was hydrogenated in 
presence of 2S0 mg of 10% palladium on carbon at 60 psi and room 
temperature for 4 hours. Thecatalyst was filtered on a bed of filter eel 
and washed with dioxane-ethanol mixture. The filtrate was concentrated 
10 to give a residue which was purified on silica gel using ethyl acetate as 
solvent to give 510 mg of the desired product containing about 10% 
trans-isomer. Recrystallization from hexane did not improve the isomer 
ratio. 

15 iH NMR (CDa3): 3.49(m.lH); 2.33(m.2H)1.2-2.0(m.l IH) 
SteiLBl_£ij-Decahvdro-2-iminnquinnlinP. hydrochloride 

The title compound was synthesized as described in examples 2 and 3 
20 from cis-octahydroquinolin-2(lH)-one. 

iH NMR (DMSO): 3.49(m,lH); 2.53(m.2H); 1.25-2.0(m,l IH); 
8.16(b.lH); 8.7(b.lH); 9.65(b,lH) 

25 

EXAMPLE im 



^ NH HCI 

30 lEgBa-DecahYdro-2-iminoniiinoHnehvdmchloririi> 
Step A: miw.v-Octahvdrnmiiiinlin.9nHW.^ff 
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. ^™''^°^^«<^-^2iiimol)of3.4,5.6,7,8.-hexahydio- 
2(lH)-quinoUnone. 2.8g (41 mmol) of sodium fomiate and 5 mL of 
formic acid was heated to reflux for 1 day The reaction mixture was then 
cooled and 20% sodium hydroxide solution was added to make it basic 
5 This mixture was then extracted with ethyl acetate. The combined ethyl 
acetate extracts were dried over anhydrous magnesium sulfate and the 
solvent was removed to give a crude product. This was purified on siUca 
gel usmg ethyl acetate as solvent to provide 752 mg of the desired 
product with about 10% Qfthecis- isomer. Reciystallizationof this 
10 material fiom cyclohcxanc did not improve the ratio of the isomers. 

IH NMR (0X33): 2.88(m,lH); 2.4(m^)1.0.1.9(m.l IH) 
Stgp B; rmff , T-PfCahYdn>-?,-iminnnuinnlini. hy ^ ^hj^n Ttf 



15 



The tide compound was synthesized from trans-octahydroquinolin- 
2(lH)-one as described in examples 2 and 3. 

lHNMR(DMSO): 2.95(m.lH); 2.58(nu2H); 1.0-2.0(m.llH); 
20 8.12(b.lH); 8.76(b.lH); 9.70(b.lH) 



30 



EXAMPT.P lft 4 



25 '^H^fl'"''" "CI ^(j-^NH HCI 



md4fRVMffrhy]-4afR).7afRVperhvHm.2-iminn-t-p y ^n ^ ,n ^ 

nvdroci|| Qfjj|^ 
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A mixture of 1 g of 2-hydioxy-4-methyl-6,7-dihydn>-SH-l- 
pyiindine (prepared according to A. Sakurai and H. Midorikawa, Bull 
Chem Soc Japan, 41, 165, 1968) and platinum oxide (0.5g) in 50 mL of 
glacial acetic acid was hydrogenated on a Parr shaker at room 
5 temperature and 50 psi for 2 days. The catalyst was filtered and washed 
with acetic acid. The filtrate was concentrated to give the desired lactam 
as a white solid after purification on silica gel using 2% methanol in ediyl 
acetate as solvent 

10 Step B: 4fSVMethvl-4afSV7ar5{VDerhvdro-l-pvrindin-2-Qne and 4rR^- 
Methvl-4afR).7afRVperhvdrQ-1-pvrindin-2-one: 

The mixture of enantiomers obtained fiom the step A was 
separated into its chiral components usmg ChiralCel OD column using 
15 90: 10 hexane:isopropanol mixture as solvent on HPLC. The faster 

moving enantiomer was 4(S)-methyl-4a(SX7a(S)-peihydro-l-pyrindm-2- 
one and die slower moving enantiomer was 4(R)-methyl-4a(R),7a(R)- 
peihydropyrindin-2-one. 

20 iH NMR (CDaa): 5.45(b.lH); 3.8(m,lH);1.4-2.3(m.lOH); 0.96(d.3H) 

Step C: 4rSVMethvl-4flrSV7ftf5^VperfavdrQ-2.i mino-1-pvrindin«. 
hydrochloride and 4rR)-Methvl^flrRV7«.rRVnerhvdm-2-iminA-1. 
pvrindinehvdmchlnridft 

The title compounds were prepared according to the method 
described in Examples 2 and 3. The stereochemical assignments for 
these two conqwunds were confirmed by x-ray structure determination. 

iH NMR (CD30D): 3.9(m.lH); 1.4-2.5(m, IH); 1.06(d.3H) 

4(S)-Mediyl-4a(S),7a(S)-peihydro-2-imino- 1 -pyiindine hydrochloride 
specific rotation = +53.950 (c = 0.215, EtOH) 
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4(R).Me%1.4a(R)Ja(R>peihydto-2-miino-l-pyrindine hydrochloride 
specific rotation = -54.55© (c = 0.22, EtOH) 



4(S)-Methv1-4afSV««rSVdeciihvrim.%iminnqi.in»lin e hvdinrhlorj^ ^ fl p^ 

4a^)-M6tliy|-4afR).8an^)-decahvri»tv'^-imlnnnnino«n.f|y ^ ^^ 

Step A: 4n^+SVMprhvl-4an?.|.5!VK«ri^t.S^ecahv^"V|»M n«»ne-7-nnP; 

A mixture of 2-hydroxy-4-methyl quinoline (Ig) and 
platinum oxide (0.5g) in 50 mL of glacial acetic acid was hydrogenated 
15 on a Pair shaker at room temperature and 50 psi for 2 days. The catalyst 
was filtered and washed with acetic acid. The filtrate was concentrated to 
give the desired lactam as a white soHd after purification on siUca gel 
using 2% medianol in ethyl acetate as solvent 

20 Step B; 4f.S)-Mrrhvl-4afS>.8af.S^.dPrirfivdrnT.nnn«n-7 - on« «nd dn>^. 
Mcthvl-4afR).8«fRVdprahvdmqi»inn1in.7-^ni>; 

The mixture of enantiomers obtained fix>m the step A was 

separated into its chiral components using ChiralCel OD column using 
25 90:10 hexanerisopropanol mixture as solvent on HPLC. The faster 
moving enantiomer was 4(S)-methyl.4a(S).8a(S).decahydroquinolin-2- 
one and the slower moving enantiomer was 4(R)-methyl-4a(R),8a(R)- 
decahydroquinolin-2-one. 

30 iH NMR (CDQa): 5.42(b,lH); 3.6(m.lH); 2.3(m.lH); 2.0(m.lH); 1.1- 
1.7(m.8H);0.96(d.3H) 



EXAMPLF \M 



5 
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Step C: 4rSVMethvl-4af S\8a(SV^ecahvdnv2-iminoniiinol»ne 
hydrochloride and 4mVMethvl-4afRy8arRVdecahvdro-2- iininoquinoline 

droghlondg 

The title compounds were prepared according to the metfiod 
5 described in Examples 2 and 3 and the assignment of stereochemistiy 
was confimed by x-ray crystal structure determination. 

iH NMR (CD30D): 3.68(m.lH); 2.6(m, IH); 2,3(m,lH); 2.1(m.lH); 
1.25-1.96(m.9H); 1.04(d,3H) 

10 

4(S)-Methyl-4a(S),8a(S)-decahydro-2-iminoquinoline hydrochloride 
specific rotation s 4-12.310 (c s 0.195, EtOH) 

4(R)-Methyl-4a(RX8a(R)-decahydro-2-iminoquinoline hydrochloride 
15 specific rotation = -12.5° (c = 0.2, EtOH) 



EXAMPLE 106 
/^O H 

20 ^" 

2-Imino-OCtahvdnwniinolin-6f5HV-one-6.ethvlene ket al hydrochloride 
Step A: 3.4.7.8-Tetrahydro-Quino1in-2flHV6f5HVdione-6-ethvlene ketal 

25 

A solution of 1,4-cyclohexanedione monoethylene ketal (10 
g, 0.64 mol) and pyiiolidine (11.6 mL, 0.13 mol) in toluene (50 mL) was 
heated at reflux for 2 h collecting water in a Dean-Staik trap. Half the 
yolume was distilled off and the reaction cooled to room temperature. To 
30 the mixture was added a solution of acrylamide (10.9 g, 0. 15 mol) in 

N,N-dimethylacetamide (25 mL) and the mixture heated at 78 **C for 18 h 
and 135 for 4 h. The reaction was cooled, water (100 mL) was added 
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and the mixture stiired 0.5h. The mixture was extracted with methylene 
chloride, dried (Na2S04), and evaporated The solid was triturated with 
ether, collected and dried to give the title compound. 

5 iH NMR (CDC13): 5 ) -2.65 (m.lOH); 3.88-4.05 (m.4H); 4.80 (m.4H); 
7.70 (b.lH) 

Mass spectrum m/e = 2 (M+l) 
10 StgP B; 3.4.4a 7.8.8a-Hexahvdro-Quinolin-2n Ki-^r^I dione-6-ethvlenP. 

A suspension of 3,4,7,8-tetrahydro-quino* :(1H)-6(5H)- 
dione-6-cthylene ketal (0.5 g. 2.39 mmol) m ethanol (. iL) in the 
15 presence of 5% rhodium / alumina (0.5 g) was hydrogcnated at 50 psi for 
2.5 h. The catalyst was removed by filtration through Celite and 
evaporated to give the title compound. 

iH NMR (400 MHz, CDCI3): 6 1.45-2.45 (m,llH); 3.55 (m,lH); 3.94 
20 (m,4H); 5.74 (b,lH); 5.95 (b,lH) 

Mass spectrum m/e B 212 (M+l) 

Step C; 2-Imino-ort«hvdm-ouinnliii-6f5m^ni>-^t hvlene kftfal 
25 hydrochloride 

To a solution of 3,4.4a,7,8,8a.hexahydro-quinolin-2(lH)- 
6(5H)-dione-6-ethylene ketal (100 mg, 0.47 mmol) in methylene chloride 
(2 mL) was added trimethyloxonium tetrafluoioboTate (77 mg, 0.52 
30 mmol) and the mixture stirred at room temperature for 18 h. The reaction 
mixture was diluted with ethyl acetate (25 mL), neutralized with 
saturated sodium cariwnate, the aqueous layer washed with ethyl acetate, 
and the combined organics washed widi brine, dried (Na2S04) and 
evaporated below room temperanire to give a crude oil. The oil was taken 
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up in ethanol (2iiil), ammonium chloride (18mg, 0.33mmol)was added 
and the mixture refluxed for 3 h. The reaction mixture was evaporated to 
diyness, the residue triturated with ethyl acetate and purified by flash 
chromatogn^hy using (80:20:2) acettmitrile: water: acetic acid as eluant 
5 to yield tiie title compound. 

iH NMR (400 MHz, CD3OD): 6 1.60-2.73 (m,llH); 3.63 (m,lH); 3.93 
(m.4H) 

10 Mass spectrum m/e = 211 (M-f 1) 



EXAMPLE 107 

"XTX 

— Tn^nh hci 
15 " H 

2-Iminps?ctahydnHiHinolin-6f5H)-on6 hydrochloride 

Step A: Hexahvdro.quinolin-2riH16f5HVdione 

20 

A solution of 3,4,4a,7,8>8a-hexahydro-quinolin-2(lH)- 
6(5H)-dione-6-ethylene ketal (prepared as described in Example 106,Step 
B), (300 mg, 1.42 mmol) in 80% acetic acid / water (8 mL) was heated at 
65 for 1 h, evaporated to diyness, and coevaporated with toluene to 
25 give a solid. Purificaticni was accomplished by flash silica gel 

chromatography using 3% metfumol / metfiylrae chloride as eluant to 
give the title compound. 

iH NMR (400 MHz, CDdS): 6 1.60-2.50 (m, 1 IH); 3.78 (m,lH); 6.60 
30 (b,lH) 



Mass spectrum m/e - 168 (M4-I) 
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Step B; 24mino-ocrflhvriro.Quinni«n.#ir^pWine hyrfn^f^j^n^^ 

The above compound was prepared in a similar fashion as 
5 Example 106, Step C, but substituting hexahydro-quinolin-2(lH),6(5H)- 
dione in place of 3.4,4a,7,8,8a-hexahydn)-quinolin-2(lH)-6(5H>dionc-6- 
ethylene ketal to yield the tide compound. 

iH NMR (400 MHz, CD3OD): 6 1.70-2.64 (m,10H); 2.73 (m,lH)- 3 97 
10 (m,lH) 

Mass spectrum m/e s 167 (M+1) 



1^ EXAMPT J inff 



CH3>j^O 



XXX 

^^d'^NH HCI 

2-IininP-(haretvlQxv-ri.v-d(yahvdnv,..inn]^nfhYflnTfhlTTri dr 

Step A; 4 4a.7.8.8a-HCT«hvdm-qmnn«^-7f l H^fi(Sm-Hinn f- f> - 

ethv1enek«»iil 

The above compound was prepared in a similar fashion as 
25 Example 106. Step B, but was fractionally ciystallized from ethyl acetate 
to give greater than 96% cis isomer as the tide compound. 

400MHz • H NMR (CDCI3): 5 1.45-2.45 (m. IIH); 3.55 (m, IH); 5.80 (b. 
IH) 

30 

Step B; cis-HffTcahvdnvnuinoiin-?n^) ^f^^V^j^n^ 
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The above compound was prepared in a similar fashion as 
Exan^le 107, Step A, to give the title compound. 

iH NMR (CDQa): 5 1.70-2.50 (m, IIH); 3.78 (m. IH); 6.57 (b, IH) 

5 

Step C: 6-HvdmTv-cis-f4a.8aV-octahvdro-quinoHn-2f im-one 

To a solution of cis-hexahydro-quinolin-2(lH),6(5H)-dione 
(50 mg, 0.30 mmol) in methanol (1 ml) cooled to 0 **€ was added sodium 
10 borohydride (1 1 mg, 0.30 mmol) and the solution stirred for 0.5 h. Water 
(0.25 ml) was added and the reaction mixture was evaporated to give the 
crude title compound. 

iH NMR (400 MHz, CD3OD): 5 1.32-2.00 (m.lOH); 2.28 (m,2H); 3.54 
15 (m.lH);3.64(m,lH) 

Step D: 6-Acetvloxv-cis-f4fl.8aWictahvdro-quinolin-2f IHVone 

To a mixture of crude 6-hydroxy-cis-(4a,8a)-octahydro- 
20 quinolin-2( lH)-one (203 mg, 0.86 mmol) in methylene chloride (5 mL), 
was added pyridine (2.8 mL), acetic anhydride (1.4 mL), and 4- 
dimethylaminopyridine (23 mg). After 6 h the reaction mixture was 
diluted with methylene chloride (50 mL), washed with water, saturated 
sodium bicarbonate, brine, dried (Na2S04), and evaporated to give a pale 
25 yellow solid. It was subjected to flash chrconatography using 2% 
medianol / mediylene chloride as eluant to giive the title compound. 

iH NMR (400 MHz, CDQs): 5 1J6-2.02 (m, 12H); 2.35 (m, 2H); 3.55 
(m. IH); 4.75 (m,lH); 5.74 (b.lH) 

30 

Mass spectrum m/e s 212 (M+1) 



Step E: 2-Imino-6-acetvloxv.cM-decahvdroquinoline hvdrochloride 
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The above compound was prepared in a similar fashion as 
Example 106. Step C, but substituting 6-acetyloxy-cis-(4a,8a)-octahydro- 
qumoIin-2(lH)-onc in place of 3.4,4a.7,8.8a-hexahydro-quinolin-2(lH)- 
6(5H)-dione-6^thylene ketal to yield the title compound. 

IH NMR (400 MHz. CD3OD): 5 1.50-2.20 (m.l2H); 2.65 (m.2H); 3.64 
(m.lH); 4.80 (m.lH) 

Mass spectrum m/e s 21 1 (M+1) 



EXAMPfFino 

^^d^NH HCI 

2-Im i n(hfrhy(troxv-rw-derahvdroflmnniin>>t^YT t rff r hM ^ 



Ammonia gas was bubbled to a solution of 2-imino-6- 

acetyloxyK:is.decahydroquinoline hydrochloride, prepared previously as 
20 descnbed m Example 108. Step E. (38 mg. 0.15 mmol) in methanol (2 

ml)atO C for 5 min. The reaction flask was stoppered and stirred at O'^C 
for 3 h and at room temperature for 72 h. The reaction was evaporated to 
dryness and purified by flash chromatography using (80:16-2) 
«c«onitrile: water acetic acid as eluam to give the title compound. 

IH NMR (400 MHz. CD3OD): 5 1.28-2.13 (m.lOH); 2.63 (m.2H); 3.60 
(m,lH); 3.68 (m. IH) 

Mass spectnim m/e =169 (M+1) 

30 



EXAMPrF<;ii^ni 
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CHsO HO 

^^|!j^NH HCI ^^jJj'^NH HCI 

2-IminO-^-methoyv-cis-Derhvdro-Dvrindene hy drochloride fExample. 
1 IQ) and 2-ilIlino-^-hvdroxv-cis-nerhvdro-pvrin dene hvdmchlnridi* 

5 (faamplclll) 

Step A; 3.4.().7-Tetrahvdro-nvrindene-2nHV^-Hin«P 

A mixture of 1,3-cyclopentanedione (20 g, 0.20 mol), 
10 aciylamide (29 g, 0.41 mol), and p-toluenesulfonic acid monohydiate 
(2.3 g, 0.01 mol) in N^-dimcthylacctamide (20 mL) was heated at 85 °C 
for 18 h and 150 ''C for 3 h. The reaction mixture was cooled, water (100 
mL) was added and stirred for 0.5 h. Methylene chloride (100 mL) was 
added, the layers were separated, the aqueous layer washed with 
15 methylene chloride, the combined organics dried (Na2S04) and 

evaporated to give a gum. Purification by flash chromatography using 2% 
methanol / methylene chloride as eluant gave the title compound. 

iH NMR (400 MHz. 0X33): 6 2.52 (m, 4H); 2.62 (m. 4H); 8.32 (b, IH) 

Mass spectrum m/e - 152 (M+1) 

StepB: 5-Hvdrt>xv-ris-Deriivdm-pvri nden-2nH^-n«i> 

2^ A suspension of 3,4,6,7-tetrahydn>-pyrindene-2(lH)-5-dione 

(2.8 g, 0.19 mol) in ethanol (150 mL) in the presence of 5% rhodium / 
alumina was hydrogenated at 50 psi for 18 h. The catalyst was removed 
by filtration through Celite and evaporated to give the title compound. 

30 1 H NMR (400 MHz. CDCI3): 5 1.69-1.95 (m, 7H); 2.14-2.33 (m. 2H); 
2.47 (m, IH); 3.74 (m. IH); 4.33 (m.lH); 4.33 (m.lH); 6.04 (b, IH) 



20 
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Compound A: 2-Iinino-5-methoxv-cis-perhvdro-pvrindene hydrochloride 
Compound B: 2-Imiiio-5-hvdroxv-cis-periivdro-pvrindene hydrochloride 

The above compounds were prepared in a similar fashion as 
Example 106, Step C, but substituting 5-hydroxy-cis-perhydro-pyrinden- 
2(lH)-one in place of 3A4a,7,8.8a-hexahydro-quinolin-2(lH)-6(5H)- 
dione-6-ethylene ketal. Purification by flash chromatography using (80: 
8: 2) acetonitrile: water: acetic acid as a eluant separated the above two 
title compounds A and B; 

Compound A: 1h NMR (400 MHz, CD3OD): 8 1.70-2.10 (m,8H); 2.47 
(m,3H); 2.70 (m,lH); 3.85 (m. 2H) 

Mass spectrum m/e = 169 (M+1) 

Compound B: Ir NMR (400 MHz, CD3OD): 6 1.70-2.10 (m,7H); 2.34- 
2.52 (m,2H); 2.75 (m.lH); 3.85 (m.lH); 4.29 (m.lH) 

Mass spectrum m/e = 155 (M+1) 



EXAMPLE 112 



'Ij^NH HQ 

25 EXAMPLE 112 

L-776,009-001V 

2-Imino-5-hvdroxv-4a-methvl-trans-f4a.8aWlecahvdroquinQline 
hydrochloride 



Step A: 4a-Merhyl-3.4.6.7.tetrahydro.qmno1in.2rim.5r4aHWi«nn.. 
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The title compound was obtained fiom 2-methylcyclohexane-l,3- 
dione and aciylamide by the metfiod described in exeanaplt 1 10, step A. 

iH NMR (CDOs): 7.77 (br, IH). 5.14 (dd. 1 H), 2.78 (m, IH), 2.58 (m, 
5 2H). 2.53 (m, IH), 2.43 (m, 2H). 2.04 (m, IH). 1.80 (m, IH). 1.38 (s, 
3H). 

Mass spectrum m/e = 180 (M+l) 

10 

Step B: 5-HvdrDXV-4a-methvl-tnms-r4fl.8fl^-nctahvdrrvaninnlin-lf im. 

The title compound was obtained from 500 mg of 4a-methyi- 
15 3,4,6,7-tetrahydro-quinolin-2(lH),5(4aH>diQne by die method described 
in example 1 10, step B with die following additions: The crude solid was 
purified by silica gel chromatography on a 21 x 130 mm column duting a 
gradient from 0 to 5% methanol in methylene chloride to affoid 185 mg 
of the tide compound. 

20 

iH NMR (CDCI3): 5.64 (br. IH). 3.37 (dt, IH). 3.08 (dd. IH), 2.47 (m, 
2H). 2.11 (m, IH), 1.80 (m. 2H), 1.57 (m, 2H), 1.46 (m, 4H). 0.95 (s, 
3H). 



25 Mass spectrum m/e = 184 (M+l) 



30 



hvdrochlonde 

The tide compound was obtained from 180 mg of 5-hydroxy-4a- 
mediyl-trans-(4a,8a>-octahydro-quinolin-2(lH)-one by die method 
described in examples 2 and 3. 
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iH NMR (CD3OD): 3.36 (dt. IH), 3.12 (dd. IH). 2.70 (dd. 2H). 2.08 (m, 
IH). 1.83 (m, IH). 1.70 (m. 2H). 1.57 (m. 2H). 1.44 (m, 2H). 0.87 (s, 
3H). 

5 Mass spectnim m/e s 183 (M+l) 



EXAMPLFin 



10 




^Imin<^,VflHftr(h^-mfthvl-cis-f4a.8aV-dp^vditVj.nnn]in ehvd«w;hlnri^^ 
Step A; 5-Pluoro.5.mrthvlw^g.r4a.8aWti.h vdro-miinnlin.';nH^-/^f> 

To a solution of 150 mg (0.82 mmol) of 5-hydroxy-4a-methyl- 
trans-(4a,8a)-octahydro-quinoliii-2(lH>one in 2 mL methylene chloride 
at 0 oc was added 0.108 mL (0.82 mmol) diethylaminosulfiir trifluoride 
dropwise. After stirring for one hour, apply reaction mixture direcdy to a 
20 21 X 300 mm silica colunm and purify by eluting with 20% 

acetone/mediylene chloride to afford 55 mg of the tide compound as a 
. 4:1 mixture of cis:trans diastereomers. 

iH NMR (CDa3): 6.19 (br, IH). 3.31 (dt. 1 H), 2.51 (m, IH). 2.28 (m, 
25 IH). 2.21-1.90 (m. 5H). 1.85-1.50 (m. 4H). 1.40 (d. J = 22 Hz. 3H). 

Mass spectrum m/c 186 (Mfl) 



StepB; 2-Tmino-5-fluoro-5-mrthvi.ds.r4fl R»,^..^ ^^ ^^ 
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The title compound was obtained from 55 mg of 5-fluoio-5- 
methyl-cis-(4a.8a)-octahydro-quinolin-2(lH)-one by tfie method 
described in &caiiq>les 2 and 3. 

5 iH NMR (CD3OD): 3.57 (dt, IH). 2.67 (m, 2H). 2.20 (m, 2H). 2.08 (m, 
IH). 1.95 (m, IH). 1.88-1.68 (m, 5H), 1.44 (d. J = 23 Hz. 3H). 

Mass spectrum m/e = 185 (M-f 1) 



15 5-Acetoxv-2-imino-cis-f4a.8aVdecahvdroquinoline hydrochloride 
Step A: 5-Acetoxv-cis-f4a.8a^-octahvdroquinolin-2f IH^-one 

To a solution of 100 mg (0.59 mmol) of 5-hydroxy-cis-(4a,8a)- 
20 octahydroquinolin-2(lH)-one (prepared as shown in Example 1 10, Step 
A and B) in 1 mL pyridine at 25 was added 0.046 mL (0.65 mmol) 
acetic anhydride and 8 mg dimethylaminopyridine. After stirring for 16 
hours, apply reaction mix dixecdy to a 21 x 130 mm silica column and 
purify by eluting a gradient from 0 to 5% methanol/methylene chloride to 
25 afford 80 mg of die title compound as a cis racemate. 



iH NMR (CDCI3): 6.19 (br, IH). 4.88 (m, IH). 3.41 (m, 1 H), 2.47 (m. 
IH), 2.35 (m. 2H). 2.05 (s. 3H), 1.77 (m. 5H), 1.45 (m. 2H). 1.30 (m. 
IH). 

Mass spectrum m/e = 212 (M+l) 



10 



EXAMPLE 114 




NH HCI 
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5 



S^Bi^^^rm-?riminp-rM4n ^ 

The title compound was obtained from 80 mg of 5-acetoxy-cis- 
(4a.8a)-octahydroquinolin.2(lH)-one by the method described in 
examples 2 and 3. 



10 ImT.^ "3 «•«. IH). 2.62 (m, 

10 •H)Z40(m.lHX 2.04 (8. 3H). 1.89 (m.2H), 1.86-1.71 (m,4H).lJ3 

(m, 2JH). 



Mass spectrum m/e = 21 1 (M+1) 



15 



HO 

^^^^^^'^^ HCI 

Toasolutionof30mg(0.14mmol)of5-acetoxy-2-imino-cis. 
(4Ma)^cahydioquinoline hydrochloride in 1 mL methanol at 0 oc was 

^dded ammoma gas by bubbling in through a needle. After stiiri^^ 
25 houR. apply reaction mix direcdytoa 8 X 50mm silicacolumnand 

punfy by during 80:16:4 acetonitrile/water/acetic acid to afford 15 m£ of 
the title compound as a cisracemate. 

IT^. ^'^^ ^-^2 (dt. IH). 2.74 (dt, IH). 2.58 (m. 

30 2.21 (m.lH). 1.93 (m.2H). 1.77 (m.2HX 1.66 (m.2H). 1.35 (m! 

Mass spectrum m/e s 169 (M-f-1) 
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EXAMPLE llfi 

^]|^^^^^^^^^^ HCI 

2-Imino-OCtahvdroquinolin-7f8HVone-7.ethylene ketal hydrochloride 
Step A: Y-Acetvl-v-ethoxvpimelonitrile 



To a 50 niL round bottom flask fitted with a Teflon stirrer 
were added 13 gm (100 mmol) of ethyl acetoacetate, 15 mL of tert- 
butanol and 7.5 mL of benzyltrimethylammonium hydroxide (Triton B^, 
40 % by weight) in methanol. The solution was cooled to 4 oc with ice 

15 and added dropwise over 10 min 10.6 g (100 mmol) of aciylonitrile 

keeping the solution temperature <20 ^C. The reaction was stined for 4 h 
at 25 ^C. The product falls out of solution and the mixture became a 
solid mass. Cold water (100 mL) was added to suspend the precipitate 
and filtered. The crystalline product was washed with 2X 20 mL of ice 

20 water and dried under reduced pressure at 60 overnight to recover 
18.5 g (78%) of product 



iH NMR (400 MHz. 01X13) 5 1.30(t. 3H, J=7 Hz); 2.1-2.4(m, 8H); 
2.19 (s. 3H); 4.27 (q, 2H. J=7 Hz). 

Step B: 3.4.4a.5-Tetrahvd«v|,nnolin.2nH^7f/iHVHinn^ 



This procedure is taken from C. F. Koelsch et al. /. Anu 
Chem. Soc, 1959, 72, 346. Y-Acetyl-y^thoxypimelonitrile (18.5 g) was 
30 treated with a hot solution (120 OC) of 41 mL of concentrated sulphuric 
acid and 18 mL of water. After heating at 140 for 15 min, the 
solution was poured into 200 mL of ice water with mechanical stirring 
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and added CaC03 until the pH> 6.0. The precipitated CaS04 was 
filtered and washed with 3X 100 mL of water. The water was removed 
under reduced pressure and the residue was reciystallized ftom boiling 
water to recovered 4.5 g (36%) of product; (Ut. yield* 42%). mp=233- 
235 oc (Ut = 234-235 
OQ. 

iH NMR 400 MHz(CDCl3) 5 1.55-1.85(m. 2H); 2.0-2.1(m. IH); 2.15- 
2.25 (m. IH); 2.35-2.7 (m, 5H); 5.40 (s. IH); 7.90 (bs. IH). 

Step C; 3 . 4 . 4a , ^-Tftrnhyf1rQ-Quinolin-?riHV7r6m-rfinn. 7.^yhYl frrlfftn l 

A mixture of die vinylogous imide 3,4.4a,5- 
tetrahydn)quinolin.2(lH)-7(6H)-dione (1.30 gm, 7.9 mmol) . ethylene 

15 glycol (4.7 mL), p- toluenesulphonic add (100 mg), and benzene (200 
mL) was heated under reflux with stilling using a Dean Staric water 
separator for 40 h. After the solvent was removed under reduced 
pressure, the resulting residue was extracted witfi chlorofoim The 
extract was washed with saturated NaHCOs and brine, evaporated to give 

20 a solid which was chromatographed on silica gel (95/5 - CHaQi/ 
MeOH). Chromatography gave 980 mg of product. Yield=60%. 

IH NMR (400 MHz. CDQs) S 1.7.1.8(m, 3H); 2.0-2.1(m. IH); 2.1-2.2 
(m, 5H); 2.4-2.5(m, 2H); 3.97 (s, 4H); 7.28 (bs. IH). 



25 



Step D; HftMhvdr(Mniinolin-?f iHV7fflin^ir^f. 'i ^ v\^^v^^ ^ \ 



The product of step C (980 mg, 4.7 mmol) was 
hydrogenated over 5% Rhodium/alumina (1.0 g) in 10 mL of ethanol at 
30 50 psi for 18 h. The catalyst was filtered from the solution and tiie filtrate 
evaporated under reduced pressure. The soUd was chromatographed on 
silica gel (97/3 - CH2CI2/ MeOH) and 570 mg of tiie desired product was 
recovered along witii 150 mg of starting material, mp=171-1730. 
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iH NMR 400 MH2(CDa3) 5 1.4-2.3 (m, 9H); 2.4-2.55(m. 2H); 3.75(m, 
lH);3.9(bs,4H);6.2(bs,lH). 

^ Step E; 2-Mcth0XV-hexahvdm-auinolin-7f RH^-one-7-ethvl.»nplrAti>l 

In a 10 mL round bottomed flask fitted with a stiirer bar 
were added 100 mg of 3A molecular sieves (Linde), 4 mL of methylene 
chloride and 162 mg of trimethyloxonium tetrafluoroborate (1.1 mmol) 
andcis-octahydro-quinoline-2-one,7-ethyleneketaI(211 mg, 1.0 mmol). 
10 The mixture was stirred under N2 for 4 h at 22 ©C. The solution was 
dUuted with 10 mL of CH2CI2 and washed with 2 x 5 mL of 5% 
NaHC03. The organic layer was dried over MgS04, filtered, and 
concentrated. Recovered 190 mg of a cream colored solid which by 
NMR was the desired product 

15 

IH NMR 400 MHz(CDa3) 6 1.3.1.65(m, 5H); 1.8.1.9(m. 3H); 
2.03(ddd, IH, J=:14H2, J=7Hz, J=3H2); 2.2 (m. 2H); 3.61 (s. 3H); 
.3.77(bd. IH); 3.9-4.0 (m, 4H). 

^0 Step F; 2-IminQ-QCtahvdronninoKn-7rXH^.n n e-7-ethvlftnft Ifi>f5>1 
hydrochloride 

In a 25 mL glass pressure bottle fitted with a Teflon stirring 
bar were added iminoether (180 mg, 0.8 mmol), ammonium chloride (39 
25 mg.0.72mmol)and2niLofethanol. TTie tube was sealed and heated at 
100 OC overnight. The solvent was removed in vacuo and added ethyl 
acetate when the product precipitated. The soUd was filtered and dried to 
recover 120 mg of the hydrochloride salt 

30 iH NMR 400 MH2(CD30D) 6 1.55-1.62(m, IH); 1.63-1.88(m. 5H); 
1.925 (d, IH, J=2Hz); 1.936 (d, IH, J=2Hz);2.1(m, IH.); 2.65(dt, 2H. 
J=10 Hz. J=2.5 Hz); 3.77 (m, IH). 



Mass Spectrum m/e = 207 (M+1). 
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EXAMPLE117 



5 




2-IinmQ-OCtahvdro.flMinolin-7r8H^.one hydrochloride 
Step A: cis.Qctahvdioquinolin-2nm.7fflHVdioni> 

10 

Hexahydro-quinolin-2(lH)J(8H)-dione,7-ethyleneketal. 
(160 mg, 76 mmoL) was suspended in 5 mL of 2N HCl and stiired 
ovemiglit at room temperature. Then solid K2CO3 was added to 
neutralize the solution. The solvent was removed under reduced pressure 
15 and the residue extracted with chloroform. The CHCI3 solution was 
concentrated under reduced pressure and the residue recrystallized from 
EtOAc and hexane. Recovered 1 10 mg of product 

iH NMR (400 MHz, 0003) 5 1.8-2.1(m. 5H); 2.3-2.45(m, 5H); 1.65 
20 (dd, IH, J=17Hz. Jr:6H); 3.95(m, IH); 6.15 (bs, IH). 

StepB: 2-Methoxv-hexahvditw|iiinn1in-7rffff>-ffnff 

This product was made by the procedure described for step 
25 E of example 1 16. 

iH NMR (400 MHz. CDCI3) 6 1.75-1.9(m, 4H)! ''.1-2.17(m. IH); 2.19 
(t,lH,J=6Hz);2.30(t, lH,J=6Hz); 2.41 (dd,lh ^16Hz, J=7Hz);2.67 
(dd,lH, J=14 Hz, J=5 Hz); 3.58 (s, IH); 3.89 (m, IH). 
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This product was made by the procedure described for step F 
of example 116. 

iH NMR (400 MHz, CD3OD) 5 1.9-2.0(m. 3H); 2.04(m, IH, J=7Hz); 
5 2.4-2.5 (m. 3H); 2.58(dd. IH. J«12 Hz, J=7 Hz); 2.65-2.8 (m, 3H); 4.0- 
4.07 (m, IH). 



7-AcetYlOXV-2-imino-tran5^(4fl«a^w4p^Avdmquinnlin P.hvdfnchlnrirf^ 

StgP A; 7-HYdrPXV-OCtahvdm-trans-r4ii «i.^. o uinnlin-2nm-nnff 

3.4,4a,5-Tetrahydroquinoliii-2(lH)-7(6H)-dione (2.92g, 17 
mmol) was added to a smaU Pair pressure bottle with 220 mg of platinum 
oxide and 75 mL of acetic acid. TTie solution was pressurized to 50 psi 

20 with H2 and shaken for 18 h. The catalyst was removed by filtration and 
the acetic acid stripped off under reduced pressure. Two major products 
were observed by TLC (97/3 CH2a2/MeOH). The lower Rf material, a 
mixture of 4a,8a- cis and trans ring junction 7-ors (400 mg) was isolated 
by column chromatography (97/3 CH2a2/MeOH). This material was 

25 further purified by recrystallization from ethyl acetate whereupon the 
trans-4a,8a-ring junction -7-ol crystallized out of solution (7-OH 
configuration unknown). 

iH NMR 400 MH2(CDC13) S 1.05-1.15(m, IH); 1.2-1.7(m. 5H); 1.7-1.8 
30 (m, 2H.); 1.95-2. 15 (m, 2H); 2.3-2.5 (m, 2H); 2.65 (bs, IH, -OH); 2.95 
(m. IH); 3.7 (m, IH); 6.45 (bs. IH). 



EXAMPLPIlff 




Step B; 7-Ar^rn^lPXV-OCtahvdnv.lran«-f4i» «aV^ ff inolin-2nm-nn>. 
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7-Hydroxy-Kx:tahydro-traiis-(4a,8a)-quinolin-2(lH)-one(89 
mg, 0.82 mmol) was dissolved in 5 mL of pyridine. After cooling to 4 

oCacetylchloride(116^L) was added dropwise with stirring. The 
5 reaction was stirred 20 minutes, the solvent was removed in vacuo, then 
added 10 mL of CH2CI2 and washed with 2x2 mL of 2 N HCl. The 
organic layer was dried over MgS04. The filtrate was reduced in volume 
and chromatographed (97/3 CH2Cl2/MeOH) to give 51 mg of the title 
compound. 

10 

iH NMR (400 MHz, CDCI3) 5 L2(dq, IH, J=12 Hz, J=3Hz); 1.3-1.5(m, 
5H); L75-1.85 (m, 2H,); 2.01 (s, 3H); 2.0-2.05 (m.lH); 2.1-2.15 (m, IH); 
2.3-2.5 (m, 2H); 3.0 (m, IH); 4.7 (m, IH); 6.25 (bs. IH). 

13 Step C; 7-AcCtYlQXY-2-methoxv-OCtahvdro-tnms-r4a.8a^-quinnline 

7-Acetyloxy-octahydro-trans-(4a,8a)-quinolin-2(lH)-one 
was converted to the above compound as previously described in step E 
of example 116. 

20 

lHNMR(400MHz,CDa3)5l.0-1.2(m.2H); 1.22-1.35(m, IH); 1.35- 
1.45 (m. 2H.); 1.72-1.8(m, 2H); 2.02 (s, 3H); 2.2-2.3 (m, 2H); 2.4-2.5 
(m,lH); 2.85-2.9 (m, IH); 2.95 (m, IH); 3.61 (s. 3H); 4.82 (m, IH). 

25 Step D: 7-Acetvloxv-2-imino.tTMS^4a.«ii^.rf«>^hvdrof|ninn1m^^ 
hvdTQchlfM-ide 

7-Acetyloxy-2-methoxy-octahydn>-trans-(4a,8a)-quinoline 
was converted to the title compound as pievously described in step F of 
30 example 116. 

iH NMR (400 MHz, CD3OD) 6 1.25-1.35(m, IH); 1.4-1.55 (m, 4H.); 
1.85-1.95(m, 2H); 2.02 (s, 3H); 2.0-2.15 (m,lH); 2.33-2.4 (m, IH); 2.7- 
2.8 (m, 2H); 3.1-3.2 (m, IH); 4.8-4.9 (m, IH). 
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EXAMPLE 119 



HO' 



NH Ha 



5 



7-Hvdroxv-2-iinino-trans-(4a.8aVdecahvdroQuinoUne. acetic acid salt 



10 hydrochloride (28 mg, 0. 12 mmol) was added to 1 mL of methanol in a 2 
dram vial. The solution was cooled to 4 OC and ammonia gas was slowly 
bubbled in with vigorous stirring. The vial was sealed and the solution 
let stand at 4 OC overnight. The next morning, the solvent was removed 
under reduced pressure and the residue chromatographed over silica gel 

15 (17/2/1 - acetonitrile/water/acetic acid). The title compound was 
recovered (R^.25, 7mg). 

iH NMR (200 MHz, CDQa) 5 1.20-1.60(m, 5H); ; 1.8-1.9(m. 2H); 
1.95-2.1 (m.2H); 2.3-2.4 (m. IH); 2.7-2.8 (m, 2H); 3.1-3.2 (m, IH) (9p- 
20 proton); 3.6-3.8 (m, IH). 

Mass Spectrum m/e = 169 (M+l) 



7-Acetyloxy-2-imino-trans-(4a,8a)-decahydioquinoIine 



25 



EXAMPLE 120 





30 



Step A: 7-Acetvloxv.octahvdro.quinolin-2f IHVone 
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10 



15 



20 



25 



30 



1 .o ^:"y*°''y-«^«^yd«>-q«inolin-2(lH>one, ((3A7 ratio), 250 
mg, 1.48 mmol) was recovered from the mother liquors ftom the Pt02 
catalyzed hydrogenation of 3.4,4a.5-tetrahydroquinoIin-2(lH)-7(6H)- 
dione (example 1 18 step A). This material was acetylated with acetic 
^ydnde (2.4 mL) and 4.(dimethylamiiio)pyridine (40 mg) in pyridine 
(4.8mL)at0oc. After 6 h, no starting material was seen by TLC. The 
solvent was removed under reduced pressure. Methylene chloride (100 
mL) was added to the residue ^hich w^s . .-quentially washed with 3x 25 
mL of water. 2x 25 mL of 5% sodium bicariwnate, and 2x 25 mL of 
tame. After drying over MgS04. the solution was filtered and reduced in 
volume. Chromatography (96/4 CH2Cl2AleOH) gave 160 mg of a 60/40 
mixture of cis/trans isomers (by NMR). 

IH NMR (400 MHz. CDCI3) 6 2.007 (s.3H) (cis acetyl); 2.013 (s.3H) 
(trans acetyl); 3.0 (m, IH); 3.75 (m. IH). 

Stgp B: 7-Ar^tY]oxY-?-m^'thoxv-n^tfl^^Y|f^^ ^ ^„^n^ll„ P 

7-Acetyloxy-octahydro.quinolin-2(lH)-one (120 mg) was 
converted to the above compound as previously described in Step E of 
example 1 16. This product was carried on through to the amidine acetate 
witfiout characterization. 

Step C ; 7-ArmlPxy-2-imino.dPrflhvrirrvp.jn^lin^ acerir pcih ^ ^]^ 

♦ .1 ^"^***y*°^y-2-n»thoxy.octahydro-quinoline was converted 
to the title compound as prevously described in step F of example 116. 

Mass Spectrum m/e = 21 1(M+1). 



EXAMPfPipi 
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^ NH HCi 

2-Tmino-3-Methvl-octahvdro-cis-pvrano/^.3-fe7-pvridine hydrochloride 

5 Step A: Benzvl-(tetrahvdro-pvran-4-vlideneVainme 

A solution of tetrahydro-C'^Hj-pyran-4-one (10 g, 100 
mmol), benzylamine (10.7 g, 100 mmol), and SO mL of toluene was 
heated to reflux with a Dean-Stark trap under N2 for 20 h. The mixture 
10 was cooled and the solvent removed under reduced pressure. The residue 
was distilled under reduced pressure (10S-1070, 0.09mm Hg) and 5.6 g of 
product was isokUed, yield=30%. Hie bulk of the reaction mixture 
polymerized during distillation. 

15 iH NMR (200 MHz. CDClS) 6 2.5 (q,4H, J=8 Hz); 3.73-3.83 (t, 2H, 
J=8Hz); 3.85-3.95 (t. 2H. J=8Hz); 4.58 (s,2H); 7.2-7.4 (m, 5H). 

Step B: l-Benzvl-3-methvl-1.3A5.7.8-hexahvdm-pvnino/4.3-fe/pvridin- 
2-one 

20 

To a solution of beiizyl-(tetrahydro-pyran-4-ylidene)-amine, 
(950 mg, 5 mmol) in a glass wall pyrolysis tube was added methyl 
methaciylate (750 mg, 7.5mmoU 1.5 equiv). This mixture was heated for 
5 days. Then another 1.5 g of methyl methacylate was added (15 mmol, 
25 2 equiv) and heating continued for 4 more days. The mixture was 
transferred to a round bottomed flask and die volatile component 
removed under reduced pressure. The residue was chiomatographed 
(80/20 hexane/ethylacetate) and a lower Rf spot (530 mg, UV active on 
fluorescent treated silica gel plate) was isolated. 

30 

iH NMR (400 MHz, CDCI3) 5 1.25(d,3H. J=7 Hz); 1.9-2.0 (m. IH); 2.1- 
2.17(m, 2H); 2.1-2.17(m, IH); 2.6-2.7 (m, IH); 3.68-3.75 (m. IH); 3.75- 
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3.83 (m. IH); 4.06 (q. 2H, J=14 Hz); 4.72 (d.lH, J=16 hZ); 4.92 (d IH 
J=16 Hz); 7.12 (d. IH. J=7 Hz); 7.20 (t. IH, 1=7 Hz); 7.25-7.29 (m. 3H). 

l-Beiizyl-3-methyl-l,3,4,5,7,8-hexahydro-pyrano[4,3. 
b]pyridin-2.oiie (570 mg. 22.2 mmol) was dissoved in ethanol (10 mL) 
and placed in a smaU Pair pressure flask containing 270 mg of 5% 
rhodiuni/Al203. TTiis mixture was pressurized to 60 psi and shaken for 
20 h. The catalyst was filtered and the filtrate reduced in volume. Three 
separate spots were observed by TLC (65/35 hexane/ EtOAc). The UV 
active derivative was isolated by flash chromatography (90 mg) and 
shown to be the desired product by NMR. 

15 IH NMR (400 MHz. CDCI3) 8 1.30 (d,3H, J=7 Hz); 1.7-1.8 (m, IH)- 

^^^^ 2.45.2.55 (m. m); 3.24 (dt. m. 

J; t^' .fj^^' ^'^'^-"^ ^-^^(^^ J=2 Hz); 3.77 

(d. H J=12 Hz); 3.926 (d.lH, J=.15 Hz); 3.90 (m. IH); 5.27 (d. IR J=15 
Hz); 7.2-7.35 (m. 5H). 



10 



20 



StepD; 3-MfrhYl-ocrahvfiro-ris-nvrannM ?./.fpYri^tin -? nn r 



l-Benzyl-3-methyl-octahydro-cis-pyrano[4.3-b]pyridin-2- 
one (90 mg. 0.35 mmoL) was placed in a 25 mL S-neck flask fitted with a 

25 Teflon sturer bar. gas inlet valve and a diy ice condenser. TTic flask was 
nushed with N2 and ammonia was condensed into the flask (15 mL). 
Then sodium metal was added portionwise into the sohition until a blue 
color just persisted (-25 mg). After 1 h. 30 mg of ammonium chloride 
was added. The ammonia gas was allowed to evaporate. 3 mL of water 

JO was added and the resultant solution extracted with CH2CI2. The organic 
layer was dried over MgS04. filtered and the residue chomatographed on 
sibca gel (98/2 CH2Cl2AleOH) to recover 22 mg of product 
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iH NMR (400 MHz, CDQa) 8 1.18 (d.3H, J=10 Hz); 1.7-1.85 (m, 4H); 
2.0-2.1(m. IH); 2.35.2.45 (m, IH); 3.35-3.4 (m, IH); 3.5-3.6(m, IH); 
3.62 (dd,lH. J=12 Hz, J=3 Hz); 3.77(d,lH, J=12 Hz); 3.75-3.80 (m. IH). 

5 StepE: 2-Methoxv-3-methvl-hexahvdro-cis f4fnpvninQ/4.5-fefpvridine 

3-Methyl-octahydro-€is-pyrano[4,3-b]pyridin-2-one (22 mg, 
0.14 mmol) was converted to the imino ether by the metfiod as previously 
described in step E of example 1 16 to recover 20 mg of product 

10 

iH NMR 200 MHz(CDCl3) 8 1.14(d,3H. J=7 Hz); 1.3-1.5 (m, IH); 1.6- 
1.9 (m, 5H); 2.2-2.4(m, IH); 3.37 (dt. IH, J=12 Hz, J=2 Hz); 3.5-3.62 (m, 
IH); 3,61 (s, 3H); 3.6-3.7(m. IH); 3.8-3.9 (m, IH). 

15 Step F: 2.1mino-3-Methv]-ncti ihvditwHs.nvf«fio/4 ?.fel. pvriHin^ 
hydrochloride 

2-Methoxy-3-methyI-hexahydro-cis(4H)pyrano[4,3- 
bjpyridine (20 mg, 0.1 mmol) was converted to the above compound as 
20 prevously described in step F of example 1 16. 

iH NMR (400 MHz, CD3OD) 5 1.18-1.25 (m, IH); 1.36 (d,3H, J=7 Hz); 
1.7-1.9(m, 4H); 2.0-2.1 (m, IH); 2.8-2.9(m, IH); 3.425 (dt, IH, 1=12 Hz. 
J=3 Hz); 3.65-3.7 (m, IH); 3.6.3.7(m, IH); 3.7-3.8 (m, 2H); 3.9 (m, IH). 



25 



Mass Spectrum (M+l)=191. 



EXAMPLR 122 



30 




NH HCI 
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2-Imin^^4-mfithYl-o^twhvdro-DvranoA4■3-j>7pvridineh vdIt^ 

Stgp A; l-BenzYl-4-mftthvl-1.3.4.5.7.«-hexiihvdm.pv«.no/^ ?./,?pvriHin- 
2-one 

5 

To a solution of benzyl-(tetrahydro-pynin-4-ylidene)-aimne, 
(5.0g, 26 mmol) in a glass waU pyrolysis tube was added methyl 
crotonate (40g, 260 mmol, lOequiv) and heated for 7 days. The mixture 
was transfered to a round bottomed flask and the volatile component 

10 removed under reduced pressure. The mixture was chromatographed 
(75/25 hexane/ethylacetate) to give three spots. The hightest Rf material 
was the Michael addition adduct of benzyl amine to methyl crotonate. 
The next lower Rf spot is 4-nicthyl. 1.3 ,4.4a.5,7-hexahydro.pyrano^-^.5. 
^ypyridin-2-ylidene-amine, the 8,8a unsaturated analog of the bicyclic 

15 pyran while the lowest Rf product is the desired intennediate (900 mg. 
3.5 nmnol) 

iH NMR (400 MHz, CDCI3) 8 1.02 (d,3H, J=6 Hz); 2. 1-2.2 (m. IH); 
2.25-2.35(m, 3H); 2.70 (dd,lH, J=12 Hz. J=6 Hz); 3.65-3.70 (m. IH); 
20 3.75-3.85 (m, IH); 4.10 (q, 2H, J=14 Hz); 4.65 (d.lH. J=16 Hz); 5.01 
(d,lH, J=16 Hz); 7.1-7.3 (m. 5H). 

Step B; 4-Methvl-l ^ 4 5.7.«.ht.YflhYH, x>-pvranoMJ?-/»/pvridin-2-nTii. 

25 l-BcnzyI.4-nicthyl-1.3,4.5.7.8-hexahydiD-pyranoM5. 
£>7pyridin.2-one (800 mg, 3.2 mmol) was debenzylated accoiding to the 
the method of example 121. step D to recover 190 mg of product. 

iH NMR (400 MHz, CDQa) 6 1.02 (d.3H, J=6 Hz); 2.14 (m. 2H); 2.27- 
30 2.35(m. 2H); 2.61 (dd.lH. J=12 Hz. J=6 Hz); 3.81(t. 2H. J=9 Hz); 4.10 
(q.2H.J=14hZ). 



Step C: 4-MffrhYl-Qctahvdm-cis-pvrano/4 ?.i,?pyri^in -7- ffnf 
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4-Mcthyl-13A5J,8-hexahydro-pyrano[4,3-b]pyridin-2-one 
(210 mg, 125 mmol) was hydrogenated using 5% rhodium on alumina as 
prevously described in example 121 step C for l-benzyl-3-methyl- 
octahydro-cis-pyrano[4.3-b]pyridin-2-one. Recovered 61 mg of product. 
5 The NMR indicated approxunately a 9/1 ratio of the p/a 4-methyl 
product. 

iH NMR (400 MHz. CDCI3) 5 0.99 (d,3H. J=6 Hz); 1.53 (d, IH. J=18 
Hz); 1.95-2.1 (m, 4H); 2.34 (dd.lH, J=18 Hz. J=6 Hz); 3.44 (t, IH. J=12 
10 Hz); 3.53 (t. IH. J=12 Hz); 3.7-3.78 (m. 2H); 3.80 (dd. IH. J=12 Hz. 
J=5 Hz): 6.35 (bs. IH). 

StgPP; 2-MeThQXV-4-methvl-hexahvHrn-r;. r^n5sr4H^pvri.n^f4 ^- 

blpyridine 

15 

4-Methyl-octahydro-cis-pyrano[4,3-b]pyridin-2-one (60 
mg. 0.35 mmoL) was converted to the above compound as previously 
described in step E of example 1 16 for 2-methoxy-hexahydio-quinolin- 
7(8H)-one-7-ethyleneketal. A mixture of ds and trans ring junction 
20 derivatives was isolated. (20 mg). 

IH NMR (400 MHz. CDCI3) 5 0.95 (d. 3H. J=7 Hz); 1.01 (d. 3H, J=7 
Hz); 1.36 (d,3H. J=7 Hz); 3.69 (s. 3H); 3.74 (s. 3H). 

25 Step E; 2-Tl!linQ4-methv1-Ortahvdro.pvn.nn^^ J./,7pvriHmf 
hvdrochlnridft 

2-Methoxy-a,p-4-methythexahydro-cis,trans(4H)pyiano-(43- 
b]pyridine (20mg) was converted to the above compound as pievously 
30 described in example 1 16,stq> F. 



JH NMR (400 MHz, CD3OD) 5 1.09(d. 3a J=7 Hz); 1.03 (d3a J=7 
Hz). 
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Mass Spectrum m/e s 168.(M+1) 



EXAMPLE 12^ 
CHa 

^^Jj^NH HOAc 

2-lminQ4-Metfavl-13A5.7.8-hexahvdro-pvi ^M.j.fe/pvridinea^^^ 
acid salt 

Step A: 2-Meth0XV-4-methvl-3.S.7.«.tetrah vdro^H-pvrafinr4/<- 
blDvridine 



4-Methyl- 1 ,3,4,5,7,8-hexahydro-pyrano[4,3-bJpyridin-2-one 
15 (42 mg, 0.25 mmoL), obtained in step A examplel22, was converted to 
the above compound as previously described in example 116 step E. 

iH NMR 400 MHz(CDa3) 5 0.92 (d.3H, J=7 Hz); 2.1-2.15 (m. 2H); 
2.2-2.6(m. 3H); 3.30 (d,lH. J=12 Hz); 3.80(s. 3H); 4.05-4.2(q. 2H. J=16 
20 hZ). 



Step B: 2-Imino-4-Methvl-1.3.4.S.7.8-h«fthvdiio-Dvninn/^ ?-fc7pvridine 

acetic acid salt 



25 2-Methoxy-4-methyl-3^,7,8-tetrahydro-4H-pyrano[4,3- 
bjpyridine (16 mg, 0.1 mmoL) was converted to the above compound as 
prevously described in example 116 step F. 

iH NMR (400 MHz, CD3OD) 5 1.044(d, 3H. J=7Hz); 1.93 (s. 3H. 
30 acetate protons); 2.2-2.3 (m, 2H); 2.4-2.47 (m, IH); 2.56 (dd, IH, J=12 
Hz. 1=6 Hz); 3.94 (dd.lH. L=16 Hz, J=5 Hz); 3.33(dd, IH. J=9 Hz, 
J=:2Hz); 3.84 (t IH, J=5 Hz); 4.1-4.23(m, IH). 
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Mass Spectrum m/e sl67.(M+l) 
S EXAMPLE 124 

Ci^NH HCI 
CH3 

2-Imino-l-methvl-piperidine hydrochloride 

10 

This compound was prepared according to the procedure 
described by Rama Rao et alAa Syn. Comm.: 18, 877-880 (1988). 

iH NMR (400 MHz. CD3OD): S 1.89 (m, 4H); 2.62 (t. 2H); 3.14 (s. 3H); 
15 3.53 (t.2H). 

Mass spectrum m/e s 1 14 (M+1) 



20 EXAMPLE 12.1 

a, 



N-(l-Benzvl-2-piDeridinvlideneVN'-^p>»,nY|)-nn'n 

25 

SSSSiAi 2-Imino-l-ben2vl-piperid^ng tetrafluoroborate 

To a solution N-benzyl-valerolactam (1.3 g. 6.87 
mmol) in methylene chloride (25 mL) was added trimethyloxonium 
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tetrafluoroboiatB (1 . 12 g, 7.57 mmol). The reaction mixture was stined 
ovemi^t at room temperature undo- a nitrogen atmosphere. Dry 
ammonia gas was then bubbled through the reaction mixture for one 
hour, and the mixture was allowed to stand for an additional hour at room 
5 temperature. The mixture was evaporated under diminished pressure and 
dried in vacuo. The crude product was used without further purification 
in Step B. 

SifilLBi N-(l-Benzvl-2-piperidinvlide neVN'-(Dhenvl^-iimii 

10 

The fluoboric acid salt from Step A was treated with 
several mL's of 50% sodium hydroxide* and the free 2-imino-l-benzyl- 
piperidine was extracted widi benzene. The benzene layer was decanted, 
dried (K2CO3). and evaporated to give an oil. 300 mg of the resulting oil 

15 was dissolved in methylene chloride (2.5 mL) and treated with 1,8- 
diazabicyclo[5.4.0]undec-7-ene (204 jiL. 1.36 mmol) and phenyl 
isocyanate (148 jiL, 1.36 mmol). The reaction mixture was stirred 
overnight at room temperature, diluted with methylene chloride, washed 
with 2 M hydrochloric acid, sattirated sodium hydrogencarbonate 

20 solution, saturated brine solution, dried (Na2S04), and evaporated. ITie 
product was crystallized from ethyl acetate; yield 150 mg. 

iH NMR (400 MHz, CDQa): 5 1.76 (m, 4H); 3.04 (t. 2H); 3.25 (t, 2H); 
4.78 (s, 2H); 6.93-7.34 (m, lOH). 

25 

Mass spectrum m/e = 308 (M -i-l). 



EXAMPLE 126 

30 
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N-f2-Pip<>ridinvlideneVN'-r phenv1V.iiBM 

N-(l-Beiizyl-2-piperidinylidene)-N'-(phenyl)-uiea(70 
5 mg, 0.228 mmol, from Example 125) in glacial acetic acid (2 mL) was 
hydrogenolyzed in the presence of 10% Pd/C (30 mg) for 8 h. The 
catalyst was removed by filtration through an Anotop 25 Dispo Syringe 
Filter (0.2 Jim). The filtrate was evaporated and coevaporated several 
times with toluene. The product was purified by flash silica gel 
10 chromatography eluting with 1-5% methanol/CH2a2; yield 15 mg. 

iH NMR (400 MHz. CD3OD): 5 1.85 (m, 4H); 2.59 (br m. 2H); 3.50 (br 
m. 2H); 7.05 (t, IH); 7.28 (t. 2H); 7.50 (d, 2H). 

15 Mass spectrum m/e s 218 (M -f 1). 



EXAMPLE 117 



20 



25 



N-ri-f4-Mcth07^vbcny.vn-7-nineridinviid..n«.i-ivr - fDhenviWim^ 

idine tetraflunffffrgi-my 

This compound was prepared in a similar manner as in Step 
A of Example 126. Hie crude product was used without fiiither 
purification in Step B. 



30 Step P; N-rH4-McthOXVben7vn-2-niperiHinv1iHpnel-N'-rnh«nv1W. 
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The fluoboric acid salt ftom Step A was treated with several 
mL's of 50% sodium hydroxide, and the free 2-iimno-l-(4- 
methoxybenzyO-piperidine was extracted with benzene. The benzene 
layer was decanted, dried (K2CO3), and evaporated to give an oil. 300 
5 mg of the resulting oil was dissolved in methylene chloride (2 mL) and 
treated with l,8-diazabicyclo(5.4.0]undec-7-ene (204 jiL. 1.36 mmol) 
and phenyl isocyanate (148 |iL, 1.36 nunol). The reaction mixture was 
stirred for 2 hours at room temperature, diluted with methylene chloride, 
washed witfi 2 N hydrochloric acid, saturated sodium hydrogencarbonate 
10 solution, saturated brine solution, dried (Na2S04). and evaporated. The 
product was purified by flash silica gel chromatography eluting with 30% 
ethyl acetate in hexane; yield 127 mg. 

iH NMR (400 MHz. CDCI3): 6 1.73 (m, 4H); 3.03 (t, 2H); 3.22 (t, 2H); 
15 3.79 (s, 3H) 4.70 (s, 2H); 6.83-7.27 (m, 9H). 

Mass spectrum m/e = 338 (M +1). 



20 EXAMPLR }0A 



25 



30 



2-Imino-l-rhenzvlaminnffprbonvn-piperiHii^ff 

To a mixture of 2-iimno-piperidine hydrochloride (250 mg, 
1.86 mmol) in acetonitrile (8 mL) cooled in an ice-bath were added 1,8- 
diazabicyclo[5.4.0]undec-7-ene (277 nL, 1.85 mmol) and benzyl 
isocyanate (229 jiL. 1.85 mmol). The reaction mixture was stirred 
overnight at room temperature and then evaporated. The product was 
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purified by flash siUca gel chromatography eluting with 2-3% 
methanol/CH2Cl2- 

iH NMR (400 MHz, CD3OD): 5 1.78 (m, 4H) 2.37 (m, 2H); 3.39 (m. 
5 2H); 4.34 (s, 2H); 7.18-7.31 (m, 5H). 

Mass spectnim m/e » 232 (M + 1). 



10. EXAMPLE \29 



ax 



-NH HCI 



15 



ClJ-Qctahvdro-3-imino-2H-l 4-benznxa7inft hydrochloride; 
Step A; Cis-hexahvdnv1.4-hP.n7nicflTin-^r4H^^nft; 



A mixture of 2H-l,4-benzoxaziii-3(4H)-oae (Ig) and 
platinum oxide (0.5g) in 50 mL of glacial acetic acid was hydrogenated 
20 on Parr shaker at room temperature and 50 psi for 2 days. Hie catatlyst 
was filtered and washed with acetic acid. The filtrate was concentrated to 
give the desired lactam as white solid after purification on silica gel using 
2% methanol in ethyl acetate as solvent 

25 Step B; Ci8-Octahvdro-3-iminn-2H-1.4-h«>nT^ifa7Jnft hvAmchinrid^ 

The title compouhd was prepared according to the method 
described in Examples 2 and 3. 

30 iH NMR (D6-DMS0): 4.52(m^H); 3.88(m.lH); 1.16-1.8(m.8H) 



EXAMPLR nn 
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^Jj'^NH HCI 

Z-IminoDiDerazine hydrochloride 

5 

Step A: 2-Kernpipffray;jnft 

A solution of 10.2 g (81 mmol) of ethyl chloroacetate in 50 
mL of ethanol was added dropwise over 1 hr to a solution of 30 g (0.5 M) 

10 of ethylene diamine in 125 mL of ethanol at room temperature. The 
mixture was stirred 3 his and 4.4 g (81 mmol) of sodium methoxide was 
added and the mixture was stirred additional 4 hours. The resulting 
voluminous white precipitate was filtered and the filtrate was 
concentrated to give oily residue which was heated at 200 OC (bath 

15 temperature) for 5 mins with a wide distillation head. A solid deposited 
in the distillation head during the distillation. After 1.5 his of distillation, 
distillation head was washed with methanol to remove the desired 
product Methanol washes were concentrated to give a crude product 
which was purified on silica gel using 5:2 mixture of 

20 chloroform:methanol as solvent to provide 2.3 g of the desired product as 
yellow solid. 

iH NMR (DMSO): 2.74(m,2H); 3.1(m,2H); 3.13(s.2H); 7.58(b.lH) 
25 Step B: 4-t-ButDXVCariKinvl-2-ketoniperayinP 

A mixture of 500 mg (5 mmol) of 2-ketopiperazme. 12 g 
(5.5 mmol) of t-butyldicarbonate and 2 g of sodium chloride in 7.5 mL of 
water and 10 mL of chloroform was heated to reflux 4 his. The reaction 
30 mixture was cooled to room temperature and extracted with ethyl acetate. 
The combined ethyl acetate extracts were dried over anhydrous 
magnesium sulfate . Solvent removal gave a crude product which was 
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puxified on silica gel using 5% methanol in ethyl acetate as solvent to 
give 925 mg of the desired carbamate lactam as white solid. 

iH NMR (0X33): 1.46(s.9H); 3.37(m.2H): 3.62(m,2H); 4.08(s.2H) 

5 

Step C: 4-t-Butoxvcarhonv1-2-iinino piperazine hydrochloride 

The title compouind was prepared according to the 
proceduie described in Examples 2 and 3. 

10 

iH NMR (DMSO): 1.42(s.9H); 3.35(m,2H); 3.52(m.2H); 4.32(s.2H); 
8.75(b.lH);9.04(b.lH); 10.05(b.lH), 

StepD: 2-Iminoninerazinehvdmeh1nrirfi> 

15 

Hydrogen chloride gas was bubbled through 6 mL of ethyl 
acetate at 0 for 3 mins. Solid 4-t-butoxycarbonyl-2-imino piperazine 
hydrochloride (36 mg) was added and the mixture was stirred overnight 
at room temperature. Solvent and hydrochloric acid gas were evaporated 
20 in vacuo to give 24 mg of the desired imino piperazine hydrochloride as 
white solid. 

iH NMR (DMSO): 3.35(3H); 3.54(m^H); 4.12(s,2H); 8.98(b.lH); 
9.3(b,lH); 10.16(b.lH) 

25 

EXAMPfPni 

CHs 

^U^NH Ha 

30 

4-Methvl-2-iminonipera7.ine hvdmchlnriHy 
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Step A: 4-Methvi.?-oxcv.pipera7in^ HdnMThhritltr: 

4.4 g (100 mmol) of ethyleneimine was added to 7.8 g (66 
mmol) of sarcosine ethyl ester with stirring at 60 OC. The mixture was 
5 then heated 1 day at the same temperature. Volatile materials were 
removed in vacuo and the residue was purified on silica gel using 
methanol/ethyl acetate gradient mixtures to give the title compound. 

iH NMR (CDQs): 3.35(2H); 3.06(2H); 2.58(2H); 2.32(3H) 

10 

The hydrochloride salt was prepared by adding ethereal 
hydrochloride solution to a solution of the above tertiaiy amine and 
stirring the mixture for 1 hour. The resulting solid was filtered and 
washed with ether and dried. 

15 

Step B: 4-Methv].?-mefhoxv-^ A S f^t^^^vdm pvn.Tin^ 

A mixture of 1.505 g (lOmM) of 4-methyl-2-oxo-piperazine 
hydrochloride fiom step A and 3.0 g (20 mM) of trimethyloxonium 

20 tetrafluoroborate in 150 mL of chloroform was stiired for 4 days at room 
temperature under nitrogen. Excess saturated sodium bicarbonate was 
added and stirred 30 mins. The organic layer was separated and the 
aqueous layer was extracted with ethyl acetate. The combined organic 
layers were dried over anhydrous magnesium sulfate. After filtration the 

25 solvent was removed to give a mixture of the tide compound and 4- 
methyl-piperazin-2-one as an oil. 

iH NMR (CDa3): 3.64(s.3H); 3.36 and 3.56(4: 11 )(m.2H); 3.08 and 2.9 
(4:ll)(s,2H); 2.6 and 2.4 (4:ll)(nu2H); 2.33 and 2.3(6: 16.5)(s3H) 

30 

StgP C; 4-Methv]-?-iminoDipera7.inft hydrochlorirfft A nd 4-Methv1-?-n»o. 
Piperazinft hy^r^fil^n^l^; 
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This compound was prepared from 4-methyl-2-medioxy- 
3,4^,6-tetrahydro pyrazine according to the procedure of example 3. 
This product was contained some 4-methyl-piperazin-2-one which was 

' present in the starting material. 

5 

iH NMR (CD30D): 2.92 and 2.43 (s,3H); 3.8 and 3.42(s,2H); 2.75 and 
3.56(t. 2H); 3.45 and 3.8(t;iH) 



15 



25 



ax. 



10 EXAMPLE m 

H. 

U'^NH HCI 

2-Iniino-decahvdro-gM-quinoxalinedihvdrochloride 
Sten A: Decahvdm-lf ltf)-quinTa1innti<» 



To a solution of 2.28 g (20 mmol) of cis-1,2- 
diaminocyclohexane in 100 mL of water, 1.74 g (30 nunol) of glyoxal 
20 was added. After stirring for 4 h the reaction mixture was filtered and the 
filtrate was concentrated in vacuo. The residual oil was absorbed on a 
flash colmnn and the column was eluted with 50% EtOAc/hexane, 10% 
MeOH/EtOAc and 50% MeOH/EtOAc to isolate 1.19 g of the title 
compound as an oil. 



Step B: 4-t-Butvloxvcarbonvl-decahvdm-2flHVquinoxalinQne 



A solution of 1.19 g (7.72 mmol) of decahydro-2(lH)- 
quinxalinone in 10 mL of saturated NaHC03 was treated with 2.2 g (10 
30 mmol) of di-tert-butyl dicaibonate. After stirring for 2 h the reaction 
mixture was extracted with EtOAc and the EtOAc layer was washed with 
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brine and dried. The filtrate was concentrated and the residue was 
purified on a flash column to isolate 0.667 g of the title compound. 

Step C; 4-t-BgtYl07tY<;aibQnvl-2-methoxv-3.4.5.6 7 R 5a.«,a-nctflhyr^ff^ 
5 Quinoxalinone 

To a solution of 0.254 g (1 mmol) of 4-t-butyloxycarbonyl- 
decahydio-2(lH)-quinoxalinone in 3 mL of CH2C12 was added 0.191 g 
(1.3 mmol) of trimethyloxonium tetrafluoroborate and the mixture was 
10 stirred overnight. The reaction mixture was partitioned between saturated 
NaHC03 and CH2C12. The organic layer was washed with water, brine 
dried and concentrated. The residue was chromatographed using 20% 
Et20-hexane as an eluent to isolate 0. 124 g of die title compound. 

1^ Step D: 4-t-Butoxv.2-iminn^ecahvdm-ri«^iim^^n]jny 

A solution of 0.123 g (0.45 mmol) of 4-t-Butyloxycarbonyl- 
2-methoxy-3,4,5,6,7,8,5a,8,a-octahydro-quinoxalinone in 3 mL of EtOH 
containing 22 mg (0.41 mmol) of NH4C1 was heated to reflux. After 3 h 
20 at reflux the reaction mixture was concentrated, the residue was triturated 
widi Et20 and the solid was filtered and dried to isolate 0.055 mg of the 
title compound. 

StgpE; 2-Imino-decahvdto.ds-qiiinnTff]|nft 

25 

To 46 mg of 4-t-butoxy-2-imino-decahydio-ci8-quinoxaline 
3 mL of EtOAc saturated with HCI was added. The reaction turned clear 
momentarily and another soUd was fonned. After 30 min the soUd was 
filtered washed widi Et20 and dried to furnish 32 mg of the tide 
30 compound. 



iH NMR (D20): 1.50 (br s. 3H), 1.66 (br s. IH), 1.89 (br s, 4H), 3.92 
(m. IH), 4.0 (m, IH), 4.37 (s, 2H) 
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EXAMPLE 
^^^U^NH HCI 

5 

2-Imino-decahvdro-m»tj-qmnoxaline dihvdrochloride 

The title compound was prepared by the procedure of 
example 132 starting with trans- 1,2-diaminocyclohexane. 

10 

iH NMR (D20): 1.3-1.6 (m,4H). 1.8-1.9 (m, 2H), 2.16 (t, 2H). 3.3 (td. 
IH. J = 1 1 and 4 Hz), 3.55 (td, IH, J = 1 1 and 4 Hz), 4.41 (ABq, 2H) 



15 EXAMPLE 134 

CHa 

**** H "® 

4-6-Dimethvl-2-imino-piperazine hydrochloride 

20 

Step A: 4.6-Dimethvl-2-keto-pipenizine 



A solution of 0.8 mL (10.2 mmol) 2-methylaziridine (90%), 
0.998 g (1 1 .21 nmiol) of sarcosine and 30 mg of NH4CI in 4 mL of water 
25 was heated to 100 in a sealed tube for 2 h. The mixture was allowed 
to stand overnight, then concentrated in vacuo. The residue was purified 
by chromatography using 30% MeOH-EtOAc to yield 0.637 g (49%) of 
the desired product 
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IH NMR (CDa3): 1.13 (d. 3H), 2.03 (m. IH), 2.28 (s, 3H). 2.77 (m. 
2H), 3.23 (d. IH), 3.62 (br s. IH), 6.8 (br s. IH). 

StepB: 4.6-Dimethvl-nineraTinAfhinn^ 

5 

To a solution of 1.011 g (5.09 mmol) of 4,6-dimethyl-2- 
keto-piperazine in 25 mL of dioxane, 4.704 g (56 mmol) of NaHCOa and 
1.56 g (3.56 mmol) of phosphonis pentasulfide were added and the 
mixture was heated in a 70 ©C bath. After 6 h the reaction was cooled, 
10 quenched by adding water (gas evolution) and stirred overnight. The 
solution was extracted with EtOAc. The EtOAc layer was washed with 
brine, dried and concentrated. The residue was chiomatographed using a 
gradient of 0-10% MeON/EtOAc to isolate 91 mg of the desired product. 

15 Step C; 4-6-nimethvl-2-iminn-piDera7inp hy^r^hi^ri df 

Ammonia gas passed through a TUF (5 mL) solution of 72 
mg (0.499 mmol) of 4,6-dimethyl-pipera2in-2-thione kept in a 50 oC bath 
for 5 min. To this solution 149 mg (0.55 mmol) of HgCb was added and 
20 the reaction was heated to 50 for 15 min after it turned black. The 
solution was filtered through a pad of ceUte and the pad was rinsed with 
McOH. Hie combined filtrate was concentrated and the residue was 
purified on a flash column using MeCN followed by 70:2: 1 mixture of 
MeCN:H20:H0AC to isolate 30 mg of the title compound. 

iH NMR (CD30D): 1.25 (d, 3H). 1.9 (s. 3H), 2.27 (dd. IH), 2.9 (dd. 
IH), 3.22 (d. IH). 3.45 (d. IH). 3.72 (m. IH). 

Mass spectrum m/e = 127 



EXAMPI.K 
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-^^"^[j'^NH HCI 



2-Iinino-4-methvl-6-r2-methvlDroDvn-5-oxo-DiDerazine hydrochloride 
5 Step A: N-t-Butvloxvcarfaonvlglvcinvlsaroosine ethvl ester 



To a solution of 0.629 g (3.59 mmol) of t- 
butoxycarbonyoxyglycine in 8 mL of CH2CI2 0.58 g (4.31 mmol) of 
hydroxybenztriazole,0.87 mL (7.9 mmol) of N-methylmoipholine and 

10 0.826 g (4.31 mmol) of EDAC were added. After 10 min 0.607 g (3.95 
mmol) of sarcosine ethyl ester hydrochloride was added and the mixture 
was stirred overnight. The reaction was poured into water and extracted 
with CH2CI2. The organic layer was washed with brine, dried and the 
filtrate was concaitrated. The residue was purified on a flash column 

15 eluting with 50% EtOAc-hexane to obtain 0.985 (96%) of N-t- 
butyloxycarbonylglycinylsaicosine ethyl ester. 

StepB: l-Methvl-2.5-diketopipera7ing 

20 A solution of 0.942 g (3.43 mmol) of N-t- 

butyloxycaibonylglycinylsarcosine ethyl ester in 10 mL of EtOAc was 
saturated with HCI gas. After stirring for 1 h the solution was 
concentrated in vacuo to leave a white solid. The solid was dissolved in 
10 mL of EtOH, 0.474 g (3.43 mmol) of powdered K2CO3 was added 

25 and the mixture was heated in a 60 oC bath overnight. The solid was 
filtered and rinsed widi EtOH and the combined filtrate was concentrated 
to leave a solid. The solid was washed with ether and dried to furnish 
0.499 g of the title compound. 



30 



iH NMR (CDa3): 2.98 (s, 3H). 3.97 (s, 2H), 4.02 (s, 2H), 6.23 (br s, 
IH). 
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StgpC; 2-Mft(h07rv-4-inethvl-3 A dihvH.^,vfflVpy^,j^^„^ 

Treatment of l-methyl-2,5-diketopiperazine with 
trimethyloxonium tetrafluoroborate as described in example 132 step C 
5 gave the title compound. 



10 



15 



20 



25 



30 



ivdro-.VfiH^- 



To a solution of 0.171 g (1.2 mmol) of 2-methoxy.4-methyl. 
3.4-dihydiD-5(6H)-pyrazinone in 6 mL of THF cooled in a -78 ©C bath 
0.72 mL (2M in THF, 1.44 mmol) of LDA was added. After 10 min 0.17 
mL (1.56 mmol) of l-bromo-2-methylpropane was added and the 
soluuon was allowed to wann to room temperature over the next 2 h. 
After stimng for 0.5 h the reaction was quenched by adding water and the 
mixmre was extracted with EtOAc. The EtOAc layer was washed with 
bnne dried and the filtrate was concentrated. The residue was purified 
on a flash column using a gradient of 30-50% EtOAc-hexane to isolate 
0. 1 g (42%) of the title compound. 

^m'?^ ^'^ 3">' (m. 3H). 2.93 (s. 

3H), 3.69 (s. 3H), 3.81 and 3.94 (ABq. 2H), 4.09 (m, IH). 

StepE: 



A solution of 0.1 g of 2-methoxy-4-methyl-6-(2- 
methylpropyl)-3.4-dihydro-5(6H).pyra2inone in 1 mL of EtOH was 
reacted with NH4CI as described in example 132 step D to ftimish the 
title compound. 

^'^^ ^'^^-^ 3H). 3.0 (s. 3H). 4.11 (t. 

IH). 4.47 and 4.61 (AB q, 2H). 



Mass spectrum m/e = 184 (M+l) 
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EXAMPLR n/i 



5 




4-BenZYl0XVCarh0nvl-?-iTnino-ri,2/^4^tetrahvdm-qninnya|inff 
hydrochloride 

10 Step A: 3.4-nihvdo.2nm.q.H««vnion^ 

To a solution of 1^ g (8.2 mmol) of 2-hydroxyqumoxaline 
in 10 mL of EtOH. 220 mg of Pt02 was added and the solution was 
hydrogenated on a Parr apparatus overnight The catalyst was filtered 
and washed with EtOH and the filtrate was concentrated to yield 1.17 g 
(96%) of the title compound sufiiciently pure for use without 
purification. 

iH NMR (CDOS): 3.97 (s, 2H). 6.6-6.9 (m. 4H). 8.1 (br s, IH). 
Step B; 4-Ben7,Yloxvrarhonv1-3.4-dihvdm.?nm.qn|nn^^|^nP 

A solution of o.41 g (2.77 mmol) of 3,4-dihydo-2(lH)- 
quinaxolone in 5 mL of CH2C32 and 5 mL of saturated NaHCOs was 

treated with 0.44 mL (3.05 mmol) of benzylchlorofoimate. Afterstirring 
for 4 h, the reaction was dUuted with 01202, washed with water, brine 
and dried. The filtrate was concentrated and the residue was 
chromatographed using 30% EtOAc-hexane to isolate 0.31 g of the 
desired product 



15 



20 



25 



30 
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iH NMR (CDa3): 4.44 and 4.58 (2s, 2H), 5.24 and 5.28 (2s. 2H), 6.8- 
7.4(in,9H). 

StepC: 4-Benzvloxvcarbonvl-2-imino.n.2.:^.4^tetr9hvdro^uinoxaliiM. 
5 hydrochloride 

The4-ben2yloxycarbonyl-3,4-dihydro-2(lH)-quinaxolone 
obtained in step B was subjected to the reactions described in example 
134 steps B and C furnished the title compound. 

10 

iH NMR (CD30D): 4.31 (s. 2H), 5.23 (s, 2H), 6.9-7.5 (m. 9H). 
Mass spectrum m/e s 282 (M+1) 

15 

O^CHs 



20 4-ACCtYl-2-iminQ-(1.2.3.4)tetrahvdrt>-quinr>Ti.1inehvdmrhlnrirf,. 
Step A: 4-AcetVll-3 4-dihvdro.2nHVq,iin«Tnlnnf 

A solution of 0.212 g (1.43 mmol) of 3,4-dihydo-2(lH)- 
25 quinaxolone (example 136, step A) in 7 mL of CH2a2 was treated with 
0.12 mL (1.72 mmol) of acetyl chloride and 0.26 mL (1.86 mmol) of 
EtsN. After 2 h another 0.04 mL of acetyl chloride was added to 
complete the reaction and the solution was partitioned between water and 
CH2C12. The CH2CI2 layer was washed with brine, dried and 
30 concentrated. The residue was purified by chiomatogn^hy. 
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Step B: 4-Acetvl-2-iinino-f 1 ■2.3.4^tetrahvdro-qumoxaline 

Treatement of 4-acetyU-l^,3.4-tetrahydro-2-quinaxolone by 
the method of example 134 steps B and C furnished the title compound. 

iH NMR (CD30D): 2.24 (s, 3H), 4.5 (s, 2H). 7.0-7.5 (m, 4H). 

Mass spectrum m/e s 189 (M+1) 

EXAMPLE 138 



CCx 



^NH HCI 



15 2-Iniino-4-methvl-decahvdro-frflnj-Quinoxaline. acetic acid salt 
Step A: 4-methvl-octahvdro-trans-2flHW|uinoxalone 

To 0.537 g of 4-t-butyloxycaifoonyl-octahydro-tran8-2(lH)- 
20 quinoxalone (Example 133). 10 mL of EtOAc saturated with HQ gas was 
added. After stining for 2 h die solvent was removed in vacuo to give 
0.483 g of a brown solid. 

To a solution of 0.147 g (0.77 mmol) of this soUd in 5 mL of 
25 MeOH and 1 mL of formaldehyde (37% aq. solution) was added 50 mg 
of 10 % Pd/C and the mixture was hydrogenated under 41 psi for 3 h. 
The catalyst was filtaed through a pad of celite and the pad washed with 
MeOH and the filtrate was concentrated to yield 0.325 g of the title 
compound. 

30 

Step B: 2-IinilK)-4-methvl-decahvdrp-trans-quinoxaline. acetic acid aalt 
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The product of step A was reacted as described in example 
134 steps B and C to isolate the tide compound 

iH NMR (CD30D): 1.2-2.2 (m, 9H). 1.92 (s. 3H). 2.31 (s. 3H), 3.18 (m, 
IH), 3.31 (d,lH), 3.70 (d,lH). 

Mass spectrum m/e = 168 (M+1) 



10 EXAMPLF.nQ 



,s 



15 



25 



^U'^NH HCI 



3-IminothiomomhnlinP l^ vdrochlnrirf^ 
Step A: Thiomorphft1i^-^-^ny 



To 6.5 g (0.15 mol) of ediyleneimine was added to 12 g (0 1 
mol) of ethyl thiol acetate with stirring at 60 oc. After the addition, die 
20 mixture was heated for 2.5 h at die same temperature. It was dien 
aUowed to cool to room temperature and dien aUowed to stand 1 day at 
room temperature. Robust white aystals foimed. The liquid was 
decanted and die soUd was washed widi ice cold ediyl alcohol to affoid 
6.2 g of die desired diiomoipholinone. 

iH NMR (CDC13): 2.8(m,2H); 3.28(s,2H); 3.62(m,2H); 6.62(b,lH) 

Step B: Thinin«rph^|jn-:^-^^j^„p 

A mixture of 1.17 g (10 mmol) of Uiiomorpholin-3-one and 
1 1 mmoles of Lawesson's reagem in 25 mL of toluene was heated to 
reflux 2 his. The reaction mixture was cooled and die solvent was 
removed to give a residue. TTiis was taken up in mediylene chloride and 



30 
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applied on silica gel column and eluted with ethyl acetate containing 
methylene chloride (10%). The desired thiomoipholin-3-thione in 65% 
yield as solid. 

5 1h NMR (CDQa): 2.90(m,2H); 3.62(m^); 3.76(s,2H); 8.65(b.lH) 



SteoC: 3-Iminothiomorpholine hydrochloride 

The title amidine was prepared £Fom thiomorpholin-3-thione 
10 according to the procedure of example 43 step F. 

iH NMR (DMSO): 2.92(m,2H); 3.52(m,2H); 3.62(s^H); 8,85(b.lH); 
9.28(bJH);9.9(b.lH) 

15 

EXAMPLE 140 

'^^^^pj^NH HCI 

20 3-Tminfv5-proDvl.thioniorphnline 

Step A; 2-Butoxvcarhonvlamino-l-pentiinnl 

To a solution of 1.1 mL (9.8 mmol) of 2-amino-l-pentanol 
25 in 10 mL of MeCN was added 2. 18 g (10 nmiol) of di-t-butyl dicaifoonate 
followed by a solution of 1 .06 g (10 mmol) of Na2CX)3 in 10 mL of 
water. After stirring for 4 h the reaction mixture was partitioned between 
Et20:EtOAc (1:1) and water. The organic layer was washed with water, 
brine and dried. The filtrate was concentrated to furnish 2.8 g of a liquid 
30 which was used in the next step without purification. 
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IH NMR (CDCI3): 0.91 (t. 3H). 1.3-1.9 (m. 1 IH). 2.31 (t. 2H). 2.4 (br 
s, IH). 3.0 (s, 3H). 3.8 (br, IH). 4.15 (dd. IH, J=10 and 4 Hz), 4.22 (m 
lH).4.57(br.lH). 

^ StePB; Rthvl ff2-butOXVrafhonvlafninnp..nt v nthio^flCi»tat^ 

A solution of 0.7 g of 2-butoxycarbonylamino-l-pentanol 
prepared in step A in 5 mL of CH2CI2 was treated with 0.23 mL (3 
mmol) of methanesulfonyl chloride. The mixture was cooled in ice bath 
10 and 0.42 mL (3 mmol) of Et3N was added and the solution was aUowed 
to waim to room temperature. After 1 h another 0.05 mL (0.65 mmol) of 
methanesulfonyl chloride and 0.1 mL (0.71 mmol) of EtaN were added 
and stirred for 15 min. the reaction mixture was diluted with CH2CI2 and 
washed with saturated NaHCOs solution, water. 1.2 N HQ and brine. 

15 The organic layer was dried and concentrated to yield 0.94 g of the 
mesylate as a white solid. 



20 



JH NMR (CDOS): 0.91 (t, 3H). 1.2-1.9 (m. 1 IH). 2.32 (t. 2H). 3.51 (m. 
IH). 3.63 (m. 2H). 4.57 (br s, IH). 

To a solution of the mesylate in 5 mL of EtOH 0.3 mL (2.7 
mmol) of etiiyl 2.mercaptoacetate and 0.42 g (3 mmol) of powdered 
K2CO3 were added. TTie mixture was heated in a 50 ©c bath for 2 h. then 
diluted with water and extiaced with EtOAc. The ElOAc layer was 
25 washed with water, brine, dried and concentrated. The residue was 
chromatographed on a flash column using a gradient of 20-50% EtOAc- 
Hexane to isolate 0.48 g (63%) of the title compound. 

IH NMR (CDCB): 0.90 (t. 3H). 1.2-2.3 (m. 16H). 2.72 (m. 2H). 3.23 
30 (ABq. 2H). 3.75 (br. IH). 4.19 (q.2H).4.57 (br s. IH). 

Step C: S-PmpYl-thiTrpiorphnlin-^-pji^ 
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Ice cold EtOAc (S mL) was saturated with HCl gas and this 
solution was added to 0.48 g (1.57 mmol) of ethyl ((2- 
butoxycaibonylaminopentyl)thio)acetate. After stirring for 1 h the 
solution was concentrated to give 0.42 g of amine hydrochloride as an oil. 
5 The oil was dissolved in 3 mL of EtOH and 0.207 g (1.5 mmol) of 
powdered K2CO3 was added. After heating the mixture in a 80 <>€ bath 
for 2.5 h the reaction was cooled and partitioned between water and 
EtOAc. The organic layer was washed with water, brine, dried and 
concentrated. The residue was purified by flash chromatography using 
10 30-100% EtOAc-hexane to yield 0. 15 g (60%) of the title compound as a 
white solid. 

iH NMR (CDOS): 0.94 (t, 3H). 1.36 (m. 2H), 1.57 (m, 2H), 2.53 (dd. 
IH, J=:13 and 9 Hz). 2.78 (dd. IH, J=13 and 4 Hz), 3.26 (ABq. 2H). 3.63 
15 (m,lH).5.8(brs.lH). 

StenPr S-Pmpvl-thin«.nrpt,olin.3-thinne 

A solution of 0.15 g (0.94 mmol) of 5-propyl-thiomoipholin- 
20 3-one in 3 mL of toluene was treated with 0.44 g (1.1 mmol) of 

Lawesson's reagent and the reaction was heated to reflux. After 1 h the 
solution was cooled to room temperature, diluted with 2 mL of hexane 
and allowed to stand overnight. The solid formed was removed by 
filtering tiirough a 0.5 u filter and die filtrate was concentrated. The 
25 residue was chromatographed using 10-30% EtOAc/hexane to obtain 
0.131 g (80%) of the tide compound. 

iH NMR (CDa3): 0.95 (t, 3H). 1.41 (m, 2H), 1.64 (m, 2H), 2.60 (dd. 
IH. J=13 and 9 Hz), 2.89 (dd, IH. J=13 and 4 Hz). 3.57 (m, IH), 3.74 
30 (ABq. 2H, J=17Hz). 8.3 (br s. IH). 

SteoF: ^-TminrvS-pmp vl-thiomorphnlinP 



W09d<14844 PCT/US9Sa4812 



194 



A solution of 0.131 g (0.75 mmol) of 5-propyI- 
thiomoiphoIin-3-thione in 3 mL of 01202 was stirred with 4 A 
molecular sieves. After 10 min 0.125 g (0.85 mmol) of 
trimethyloxonium tetrafluoroborate was added and the mixture was 
5 stirred for 2.5 h. The reaction was quenched by adding saturated 
NaHCOa solution then extraced with CH2a2. The organic layer was 
washed with brine, dried and concentrated to give 0.1 15 g of a brown oil. 

IH NMR (CDC13): 0.94 (t. 3H). 1.4 - 1.8 (m. 4H). 2.29 (s. 3H). 2.3 (m, 
10 IH), 2.73 (dd, IH. J=13 and 4 Hz). 3. 12 (ABq, 2H). 3.43 (m. IH). 

The brown oil in 1 mL of EtOH was trated with 30 mg (0.56 
mmol) of NH4C1 and the mixture was heated to reflux. After 1 h the 
solution was concentrated and the residue was chiomatographed on a 
15 flash column using a gradient of MeCN, MeCN/HOAc - 95:5 

MeCN/H20/H0Ac - 90:5:5 and finally MeCN/H20/H0Ac*. 85:10:5 to 
isolate 37 mg (23%) of the title compound as an acetic acid salt. 

on l^J^.^^^' O'^^ (^3H). 1.3- 1.8 (m.4H). 2.05 (S.3H). 2.63 

s IH) ^ ^'^ ^^^^ ^ ^'^^ ^'^ 

Mass spectrum m/e = 159 (M+1) 

Tlic compounds of Examples 141-145 weie prepared by the mediod of 
example 101 starting fiom the appropriate aminoalcohol. 



25 



30 



EXAMPT.K 1it| 
H HCI 



3-IminO-5-mrthvl-thinmnrph^|jnp 
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iH NMR (CD30D): 1.38 (d. 3H). 2.71 (dd, IH. J=13 and 9 Hz). 3.07 
(dd, IH, J=13 and 4 Hz), 3.60 (ABq, 2H. J=16 Hz), 3.82 (m. IH). 



EXAMPLE 142 

/X 

10 3-Iinino-.S-ethv l-thiomorpho1ine 

iH NMR (CD30D): 1.03 (t, 3H), 1.75 (m, 2H). 2.75 (dd. IH. J=13 and 
9 Hz). 3.1 (dd. IH. Jal3 and 4 Hz). 3.6 (m, 3H). 

15 

EXAMPLE U% 



s 




Hci 



20 3.Imino-5.hutv l-thioninrphnl«n^ 



iH NMR (C3Xa3): 0.95 (t. 3H). 1.3 - 1.8 (m. 6H). 2.75 (dd. IH. J=13 
and 9 Hz). 3.1 (dd. IH. J=13 and 4 Hz). 3.60 (m. 3H). 

25 Mass spectnim m/e s 173 (M+l) 



EXAMPLE lAA 
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-^'^^{j'^NH HCI 

3-iiTiino.sr5!^.r7,|nfflhYlpr?pvi^thint»"rphfflin^ 

5 IH NMR (CDQS): 0.97 (d. 6H). 1.6 (m. 2H), 1.77 (m. IH). 2.72 (dd. 
IH, 1=13 and 9 Hz). 3.1 (dd. IH. J=13 and 4 Hz). 3.52 (d. IH. J=16 Hz). 
3.68 (d. IH. J=:16 Hz). 3.75 (m. IH). 



10 



Mass spectrum m/e = 173 (M+1) 



EXAMPf R IAS 



15 



NH HCI 



IH NMR (CDC13): 0.97 (d. 6H). 1.6 (m. 2H). 1.77 (m. IH). 2.72 (dd. 

on i^L^"^^ ^ ^'^ 4 H^)' 3.52 (d. IH. J=16 Hz). 

20 3.68 (d.lH.J=16 Hz). 3.75 (m.lH). 

Mass spectnim m/e s 173 (M+l) 



^5 EXAMPLF liUt 

^fl'^NH HQ 
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l-fterf-ButoxvcarixMivlVhexflhvdm.3-imino-flH^-1.4-diazepine 

hydrochloride. 

5 Step A: 4-fterf-Butoxvcaifaonvn-hexahvdro-f2fn-1.4-diazepin-2-one. 

Hexahydro-(2^1,4-diazepiii-2-one (300 mg, 2.63 mmol), 
obtained by the procedure of B. Kotelko, R. Glinka* R. Guryn, and J. 
Strumillo (Acta Pol. Pharnu, ISM, 41, 651-7; QA liM:50859y), was 

10 dissolved in chloroform (5.3 mL). Di-f«rf-butyl dicarbonate (0.63 g, 2.9 
mmol) was added along with additional chloroform (3 x 0.15 mL) to aid 
in the transfer. The solution was stined for 0.5 h at room temperature 
followed by 3 h at reflux. The solution was dien diluted with ethyl 
acetate (20 mL) and washed widi saturated aqueous sodium bicarbonate 

15 (5 mL). The aqueous Uyer was extracted with ethyl acetate (10 mL) The 
combined organic layers were dried (sodium sulfate), decanted, and 
evaporated to give 549 mg (97%) of 4-(rerr-butoxycarbonyl)-hexahydto- 
(2^-l,4-diazepin-2-one as white crystals. 

20 IH NMR (400 MHz, CD3OD): 6 4.08-4.02 (m, 2H), 3.58 (bt, 2H, J = 5 
Hz), 3.29-3.26 (m, 2H), 1.81 (broad quintet, 2H, J = 5 Hz), 1.45 (s. 9H). 

Mass spectrum (FAB) m/e = 215 (M+1). 

25 l-(tert-ButoxvcarbonvlV2.5.fi, 7-tetrahvdm-3-methoxv-flfn- 

By analogy to the procedure of Example 2, 4-(fm- 
butoxycarbonyl)-hexahydro-(2^-l,4-diazepiQ-2-one gave l-(tert- 
30 butoxycarbonyl)-2,5,6,7-tetrahydro-3-methoxy-(l^-l,4-diazepine as a 
colorless oil in 94% yield. 



IH NMR (400 MHz, CD3OD): 5 4.16-4.10 (m, 2H), 3.59 (bs, 3H), 3.56 
(bt, 2H, J = 6 Hz), 3.53-3.48 (m, 2H). 1.87-1.77 (m, 2H), 1.44 (s, 9H). 
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Mass spectrum (FAB) m/e s 229 (M+1). 

^ l-(rm-Butoxvc>^l^bonvn.heT.^^Y^ ^ ^^^3-in,inn-f|ff) -]^- 

5 diazepinehyrfrr^hlffrififf 

By analogy to the procedure of Example 3, l-(tert- 

butoxycarbonyl)-2,5.67-tetrahydro-3.methoxy-(lfl>l,4.^^^^ 

l-(/erf-butoxycaibonyl)-hexahydio-3-imino-(l^-l,4.diazepine 
10 hydrochloride in quantitative yield as white ciystak. 

IH NMR (400 MHz, CD3OD): 5 4.36 (bs. 2H). 3.69-3.62 (m, 2H), 3.60- 
3.55 (m. 2H). 1.84-1.76 (m, 2H), 1.47 (s, 9H). 

15 

EXAMPfRl47 



'H'^NH 2Ha 

HgxahYdro-7-imino-f d^iflr r ripe dihvHmohlm fl f 

By analogy to the procedure of Example 130 (Step D) 1- 
(terf.butoxycaitonyl)-hexahydro-3-imino-(lfl)-l,4-diazepine * 
^ hydrochloride salt gave hexahydro-2.imino-(lW)-1.4-dia2epine 
25 dihydrochloridc as a fine white solid in quantitative yield. 

IH hm« (400 MHz. CD3OD): 5 4.38 (s, 2H). 3.72-3.68 (m. 2H). 3.52 
(t. 2H, J = 5.5 Hz), 2,08 (quintet, 2H, J = 5.5 Hz). 

30 Mass spectnmi (FAB) m/e s 1 14 (M-2Ha+l). 
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EXAMPLR 148 

U'^NH 2Ha 



5 Hexahvdro-2-imino-.5-inethvl-f 1 //V 1 .4-dia2epine dihvdrocMoride. 

SSSSlAi Ar-f2-Cvano-l-inethvlethvnglvcme ethvl ester. 

Aqueous sodium hydroxide (2.5 13 mL, 32.5 mmol) was 
1 0 added to a mixture of 4.54 g (32.5 mmol) of glycine ethyl ester 

hydrochloride in 6 mL of ethanol. The solution was cooled in an ice bath 
and 2.4 g (35.6 mmol) of crotonitrile was added in portions over 5 min. 
After 20 min, die ice bath was removed and the reaction was stimred 1.5 h 
at 25 °C followed by 3.5 h at 70 OC. The reaction was cooled to room 
15 ten^rature, 5 g of sodium chloride was added, and the mixture was 
extracted with 2 x 35 mL of ethyl acetate. The organic extracts were 
dried ova sodium sulfate, decanted* and evaporated. The residue was 
dissolved in methanol, filtered dirough a 0.45 micron membrane, and 
evaporated to give 1.30 g (24% yield) of Ar-(2-cyano-l- 
20 methylethyl)glycine ethyl ester as a yellow oil. 

iH NMR (400 MHz. CDCI3): 6 4.20 (q, 2 H. Ha? Hz). 3.47 (d. IH, J = 
16 Hz), 3.41 (d. IH. J = 16 Hz), 3.05 (sextet. IH. J = 7 Hz). 2.49-2.38 (m, 
2H). 1,29 (t. 3H. J = 7 Hz). 1.27 (d, 3H. J « 7 Hz). 

SSSR3i Hexahvdro-5-methvW2fn-l.4-diiizepin-2.nne 

A^-(2-cyano-l-methylethyl)glycine ethyl ester (1.30 g, 7.64 
mmol) was dissolved in 4.5 mL of methanol. Raney nickel (70 mg) was 
added and the reaction vessel was pressurized with 1000 psi of hydrogen 
and heated to 50 for 6 h and to 100 OC for 4 h. Hie supernatant was 
decanted and filtered dirougb a 0.45 micron membrane and die catalyst 
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was washed with 3 x 3 mL of methanol. The combined filtrate was 
evaporated and the residue was chiomatographed on 60 g of silica gel 
eluting witfi 5-7% methanol in dichloromethane to give 0.33 g of 
colorless oU. Chromatography on 15 g of silica gel eluting with 20% 
5 methanol in ethyl acetate gave 217 mg (22% yield) of pure hexahydro-5- 
methyl-(2«).l,4-diazepin-2-one. 

iH NMR (400 MHz. CD3OD): 5 3.52 (d, IH. J = 15 Hz). 3.37 (d. IH, J 
= 15 Hz), 3.35 (IH, partially obscured by solvent). 3.23 (ddd, IH J = 15 
10 6. 2 Hz), 2.89 (dqd. IH. J = 10. 6. 3 Hz). 1.82 (dddd. J = 14. 6. 3.'l Hz) * 
1.39(m.lH).1.12(d,3H.J=:6Hz). 

Mass spectrum (FAB) m/e = 129 (M+1). 

StgpC; 4-(rm-Bmoxvrarhonv1Vhi.««hvrf,.^^-yn ^> yhvl f?m 1 1 

diazepin-^-ftnff, 



20 



25 



Hexahydro-5-methyl-(2^1.4^azepin.2-one (200 mg. 1 56 
mmol) was dissolved in 3.0 mL of chloroform and di-zm-butyl 
dicarbonate (0.37 g. 1.69 mmol) was added with 0.4 mL of chlorform 
The solution was stirred at room temperature for 0.5 h and then at reflux 
tor 4.5 hr. The solution was diluted with 20 mL of ethyl acetate and 
washed with 5 mL of saturated aqueous sodium bicarbonate and 5 mL of 
saturated aqueous sodium chloride. The aqueous layers were extracted in 
succession with 10 mL of ethyl acetate. The combined organic layers 
were dried (sodium sulfate), decanted, and evaporated to give 360 mg 
(100% yield) of 4.(rerf-butoxycaibonyl).hexahydro-5-methyl-(2«)-l 4- 
diazepm-2-one as ahnost colorless crystals. 

30 IH NMR (400 MHz. CD3OD): 6 4.39-4.02 (m. 2H). 3.80 (bd, IH J = 17 
fe). 3.19 (dd. IH. J = 14. 7 Hz). 3.13-3.02 (m. IH). 2.13 (dt. IH. i . 15. 
0 Hz). 1.80 (dtd. IH. J = 15. 10. 2 Hz). 1.46 (s. 9H). 1.16 (d. 3H. J « 6.5 

Hz). 
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Mass spectnim (ESI) m/e = 229 (M+1). 

SiSDJ2: l-(terf-Butoxvcarbonvn-2.5.6.7-tetrahvdrn- 3-methoxv-7- 

methvl-flfn-1.4-diflzepine. 

5 

By analogy to the procedure of Example 2, 4-(rerr- 
butoxycarbonyl)-hexahydro-5-methyl-(2W)-l,4-diazepin-2-one gave 1- 
(rcrr-butoxycarbonyl)-2,5,6,7-tetrahydro-3-methoxy-7-methyl-(l^-I,4- 
diazepine as an almost colorless oil in 86% yield. 

10 

IH NMR (400 MHz, CD3OD): 6 4.55-4.10 (m, 2H), 3.75-3.55 (m, 2H), 
3.60 (s. 3H), 3.40 (dd. IH, J 16. 1 1 Hz). 2.02-1.90 (m. IH). 1.65 (dt, 
IH. J = 15. II Hz). 1.45 (s. 9H). 1.12 (d. 3H, J = 6.5 Hz). 

15 ^SR£i 4-frm-ButOXVCaibonvlVhexahvdro-2-iinino-S-ini>thvl-nfn- 

1.4-dia2epine hydmrl^f^n^jg, 

By analogy to the procedure of Example 3, l-(terf- 
butoxycarbonyl)-2.5.6.7-tetrahydro-3-methoxy-7-methyl-(lfl)-l,4- 
20 diazepine gave 4-(rerr-butoxycart)onyl)-hexahydro-2-imino-5-methyl- 
(l^-1.4-dia2epine hydrochloride in quantitative yield. 

»H NMR (400 MHz, CD3OD): 6 4.60-4.20 (m. 3H). 4.53 (dd, IH. J = 
14, 7 Hz). 3.34-3.23 (partially obscured by solvent. IH), 2.19-2.07 (m. 
25 IH), 1.93 (dt. IH, J = 15, 10 Hz). 1.19 (d. 3H. J = 7 Hz). 

Mass spectnim (ESI) m/e = 228 (M-HG-i-l). 

Stfil^I; Hexahvdro-2-iinino.S-nirthyl -(lfn-1.4-diazepine 

30 dihvdrochloride. 



By analogy to the procedure of Example 130 (Step D). 4- 
(rerr-butoxycarbonyl)-hexahydro-2-imino-5-methyI-(17f)-l,4-diazepine 
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hydrochloride gave hexahydio-2-immo-5-methyl.(l^l,4.diarepine 
dihydrochloride as a hygroscopic brittle foam in quantitative yield. 

IH NMR (400 MHz, CD3OD): 5 4.52 (d. IH. J = 15 Hz). 4.18 (d. IH J 
5 = 15 Hz). 3.76-3.62 (m. 3H). 2.17 (dm. IH. J = 15 Hz), 1.89-1.77 (m 
lH),1.43(d.3H.J = 6Hz). 

Mass spectrum (FAB) m/e = 128 (M-2HC1+1). 

10 

EXAMPT F 140 
CH3 

[j'^NH 2HCI 

Hgxahydro-?.-imin(h4-mfithYl-n m-i 4-din...nin. hy H^^ ^i ^ ri flr 

By analogy to the procedure of Example 140 step F. 
2.5.6.7-tetrahydn>-3-methyltbio-l.methyl-(l/0-1.4-diazepine (prepared 

20 112:178916x)gavehexahydro-2.imiw>-4.metbyl-(l^l,4-diazcpine 
hydrochlonde. The crude product obtained from 124 iqg (0.784 mmol) 
li^'^^l iminothioether was dissolved in 0.55 mL of chlorofonn at 
450c and 0.25 mL of ethyl acetate was added. After cooling to room 

temperature, the resulting pale tan crystals were separated and dried 
25 under vacuum to give 108 mg (84% yield) of product. 

IH NMR (400 MHz. CD3OD): 5 3.68 (s. 3H). 3.54-3.50 (m. 2H). 2.97 (t. 
2H. J = 5.5 Hz). 1.80 (quintet. 2H. J = 5 Hz). 

30 Mass spectrum (FAB) m/e = 128 (M-HQ+l). 



W096I14M4 



FCT/US9S/14812 



-203- 

EXAMPLE ISO 

[j'^NH 2HCI 

5 3-Amino-hexahvdro-2-imino-(lfn-azepinedihvdrochlQride. 

StfiEJil 3-(te/t-ButoxvcarixinvlaminoVepsilon-caprolactam. 

3-Aiiiino-epsilon-cqirolactam (2.00 g, 15.6 mmol) was 
1 0 dissolved in 25 mL of chlorofoim and di-rm-butyl dicaibonate (3.70 g, 
16.9 mmol) was added with 5 mL of chloiofonn. The solution was 
stirred at room temperature for 2 hr. The reaction was diluted with 10 
mL of chlorofoim and washed with 2x10 mL of 2 iV aqueous 
hydrochloric acid, 10 mL of saturated aqueous sodium bicarbonate, and 
15 10 mL of saturated aqueous sodium chloride. The combined organic 
layers were dried (sodium sulfate), decanted, and evaporated to give an 
almost colorless crystalline solid. This material was dissolved in 15 mL 
of hexane and 20 mL of ethyl acetate at 75 OC, cooled to room 
temperature, and filtered to give 2.02 g (57% yield) of 3-(/erf- 
20 butoxycarbonyIamino)-epsilon-capn>lactam as white crystals. 

iH NMR (400 MHz. CD3OD): 5 4.26 (d. IH, J = 10 Hz), 3.29-3.16 (m, 
2H), 2.03-1.70 (m, 4H), 1.6(V-1.27 (m, 2H). 1.44 (s. 9H). 

25 Mass spectrum (FAB) m/e = 229 (M+l). 

SH^lBi 3-(terf-ButoxvcariionvlaminnV4.5.6.7-tetrahvdio-2- 

methoxv-n/A-azepine. 



30 By analogy to the procedure of Example 2, 3-(rerr- 

butoxycarbonylamino)-epsilon-capn>lactam gave 3-(rert- 
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butoxycaitonyIaiiiino)-4.5.6 J.tetrahydro.2-methoxy<^^^ as a 
colorless oil in 95% yield. 

IH NMR (400 MHz. CDCI3): 5 5.38 (bd. IH, J = 6 Hz). 4.58 (bdd. IH J 
= 10. 8 Hz). 3.68-3.62 (m. IH). 3.29 (t. IH. J = 12 Hz), 1.99-1.70 (m 
4H). 1.46 (s. 9H), 1.46-1.22 (m. 2H). 



3-(terf-Butoxycarbonylamino)-4,5,6.7-tetrahydio-2- 
methoxy.(3fl)-a2epine (503 mg. 2.08 mmol) was dissolved in 6.0 mL of 
ethanol and 111 mg (2.08 mmol) of ammonium chloride was added TTie 

n*"*^ was heated to reflux for 3 h. cooled to room temperature, and 
15 evaporated. The residue was dissolved in 4 mL of chlorofoim. filtered 
through a 0.45 micron membrane, and evaporated under a stream of 
mtrogen to a weight of 1.18 g. Dioxane (4.0 mL) was added and the 
mixttire was stined briefly until it became homogeneous. After ciystak 
had fonned, the mixture was cooled to 0 ©C and filtered to give 3^tert- 
20 butoxycarbonylamino)-hexahydro.2-imino-(l«)-azepine hydrochloride 
as white ciystals (623 mg. 85% yield) which retained 1 equivalem of 
dioxane. 

« Z^l^. ^ «> «^)- 3 57-3.46 (m. 

25 2H . 2.06-1.94 (m. 2H). 1.89-1.66 (m. 3H). 1.51-1.42 (m. IH). 1.46 (s. 

Mass spectrum (FAB) m/e = 228 (M+1). 

3-Ainino-hfynhY(1ro-2-iinino-f 1 m-arepine dihvH^^hi ^ n ^^ 



By analogy to the procedure of Example 130 (Step D) 3- 
(/m.butoxycarbonylamino)-hexahydio-2-imino-(l«).azepine. 
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hydrochloride salt gave 3-aiiiino-hexahydix>-2-iiiimo-(l^azepine 
dihydrochloride as fine white crystals in quantitative yield. 

iH NMR (400 MHz. CD3OD): 6 4.71 (dd. IH, J = 10, 1.5 Hz). 3.61- 
5 3.50 (m. 2H), 2.15-1.82 (m. 5H), 1.60-1.47 (m. IH). 

Mass spectnim (FAB) m/e = 128 (M-2Ha+l). 



10 EXAMPLE 151 

^U^NH 2HCI 
(^-3-Amino-2-iminoniperidiiiedihvdrochloride. 

15 

SifiCAl (5V3-(rgrt-ButoxvcarfaonvlaininoV2-piperidnnft 

1-Hydroxybenzotriazole (960 mg, 7.10 mmol) and l-(3- 
dimethylaminopropyI)-3-ethylcarbodiimide hydrochloride (1.36 g, 7.09 

20 mmol) were added to a stirred suspension of 1.50 g (6.46 mmol) of 
alpha-(rerr-butoxycarbanyl)-L-omithine in 15 mL ofN,N- 
dimethylfonnaniide. After stirring overnight at room temperature, most 
of the solvent was removed on a rotary evaporator and the residue was 
diluted with 50 mL of ethyl acetate. Ihe mixture was washed with 15 

25 mL each of 2 aqueous hydrochloric acid, saturated aqueous sodium 
bicarbonate, and saturated aqueous sodium chloride. The organic layer 
was dried (sodium sulfate), decanted, and evaporated to give 706 mg 
(55% yield) of (5)-3-(r«rr-butoxycatbonylamino)-2-piperidone as a 
colorless viscous syrup. 

30 

iH NMR (400 MHz. CD3OD): 5 4.02-3.92 (m. IH), 3.30-3.22 (m. 2H), 
2.15-2.05 (m, IH). 1.97-1.70 (m. 3H). 1.45 (s. 9H). 
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methoxvpvriHi^fi, 

By analogy to the procedure of Example 2. (5)-3-(te7t- 
5 butoxycarbonylaimno)-2-piperidone gave (SyS-itert- 

butoxycarbonylamino)-3 ,4.5,6-tetrahydro-2-methoxypyridme as white 
crystals in (83% yield). 

iH NMR (400 MHz, CDCI3): 6 4.85-4.75 (bs, IH). 4.19-4.09 (bs. IH) 
10 3.63 (s, 3H). 3.49 (t, 2H, J 6 Hz). 2.12-2.02 (m. IH). 1.86-1.61 (m. 3H). 
1.46 (s, 9H). 

Mass spectrum (FAB) m/e = 229 (M+l). 

15 

(^-3-fterr.Biifnxvciiriinnvi«T^|n^ V2-»i,im»plp pridinf 

hvdrochlftq^f, 

By analogy to the procedure of Example 3. (S)-3'(ten- 
20 butoxycarbonylamino).3.4.5.6-tetrahydio-2.methoxypyiidine gave (5)-3- 
(rm-butoxycarbonylamino>2.iminopipeiidine hydrochloride as white 
crystals in quantitative yield. 

IH NMR (400 MHz, CD3OD): 5 4.40^.33 (m. IH). 3.45-3.30 (m, 2H) 
25 2.10-1.84 (m.4H). 1.47 (S.9H). 

Mass spectrum (FAB) m/e = 214 (M-HQ+l). 

(.y)-3-Amino.?.iminopi|v^^inff^j |^vdmchlnriH^ 



30 



By analogy to the procedure of Example 130 (Step D), (5>3. 
(rm-butoxycarbonylamino>2-iminopiperidine hydrochloride gave (5).3. 
ammo-2-iminopiperidine dihydrochloride as a white crystalline solid in 
quantitative yield. 



W09C/14M4 



PCT^Sn4812 



-207- 



iH NMR (400 MHz. CD3OD): 6 4.48 (t, IH. J = 6 Hz). 3.47 (t. 2H. J = 
6 Hz). 2.37-2.24 (m, IH), 2.08-1.90 (m, 3H). 



5 Mass spectrum (FAB) m/e ^ 1 14 (M-2HQ+1). 



EXAMPLE 1,52 



10 



a 



f^'^^m Hci 



Hexahvdro-3-imino-1.4-oxazqiine hydrochloride. 
SI^LA; 2.5.6.7-Tetrahvdro-3-methnxv-1.4-oxazepine 

15 

Using the method described Example 2, 4,5,6,7-tetrahydro- 
(2/0-1.4-oxazepin-3-one (prepared by the method of S. Suzuki, U.S. 
patent 4126614. 1978'. CA 2Q:138397) was converted into 2.5.6.7- 
tetrahydro-3-methoxy- 1 .4-oxazepine. 

20 

IH NMR (400 MHz. CDCI3): 6 4. 18 (s. 2H). 3.87 (t. 2H, J = 6 Hz). 3.64- 
3.60 (m. 2H). 3.58 (s. 3H). 1.93-1.86 (m, 2H). 

SS&CL^ Hexahvdro-3-iminr>.1.4-n«azeDine hvdmchlnridg 

25 

Using the method described in Example 3. 2,5.6.7- 
tetrahydro-3-methoxy-1.4-oxazepine was converted into hexahydro-3- 
imino-1.4-oxazepine hydrochloride. 



30 IH NMR (400 MHz. CD3OD): 5 4.47 (s. 2H). 3.96 (t. 2H. J = 5 Hz). 
3.64-3.60 (m. 2H), 1.90 (quintet. 2H. J = 5 Hz). 
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Mass spectnim (FAB): m/e = 1 15 (M-HCl+1). 



a 



EXAMPLE I S^ 

'O'^NH Ha 

HexahYdro-3-imino- 1 .4-thia7ftp ine hvdrochlnriHp 
10 SlfinA; 4.5.6.7-Tetrahvdro-f2//W1A.thi^r«.p^-^-yhj^n^ 

Phosphorus pentasulfide (1.18 g, 2.66 mmol as P4S10) and 
sodium bicarbonate (3.56 g. 42.5 mmol) were added to a stirred solution 
of 500 mg (3.81 mmol) 4,5,6,7-tetrahydro-(2^-l,4-thiazepin-3-one 

15 (prepared by the method of M.F. Shostakovskii, et al. Th, Obshch. Khim., 
21. 1453; CA 55:22177g) in 15 mL of dry dioxane and the mixtui4 
was stirred at 75 OC for 4 h. The solvent was removed in vacuo, water 
(15 mL) was cautiously added, and the mixttire was heated to 50 ©C for 1 
h. The reaction was cooled to room temperature and sodium chloride 

20 (6.1 g) was added foUowed by 40 mL of dichloromethane. To faciUtate 
separation of the layers, 30 mL of saturated aqueous sodium chloride and 
100 mL of ethyl acetate were also added. The aqueous layer was 
extracted with 3 x 40 mL of ethyl acetate. The combined organic layers 
were dried (sodium sulfate), decanted, and evaporated. The crude 

25 product was chromatographed on 30 g siUca gel. eluting with 1.25 L of 
20% ethyl acetate/hexane and 200 mL of 5% of ethyl 
acetate/dichloromethane to give 380 mg (68% yield) of 4,5,6,7- 
tetrahydro-(2^-l,4-thiazepin-3-thione as a white solid. 



30 IH NMR (400 MHz. CDCI3): 6 8.55 (bs, IH). 3.74 (s. 2H), 3.51-2.44 
(m, 2H). 2.92-2.87 (m, 2H), 1.97 (quintet, 2H, J = 5 Hz). 
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Mass spectrum (FAB): m/e s 148 (M-f 1). 

SSSR3i 2.5.6.7-Tetnihvdro-3-ethn«v-1 , 

5 Employing the method of E. Mohacsi and E.M. Gordon 

(Synth. Commun., 1984 . 14, 1 159), ethyl chloroformate (0.1 12 mL, 1.17 
mmol) was added to a mixture of 4,5,6,7-tetrahydro-(2//)-1.4-diiazepin- 
3-thione (150 mg, 1.02 mmol) and 0.30 mL of dry dioxane. The mixture 
was stirred and occasionally swirled for 1.5 h at room temperature. The 

10 mixture was diluted with 15 mL of ethyl acetate and washed with 15 mL 
of saturated aqueous sodium carbonate, 10 mL of saturated aqueous 
sodium carbonate, and 10 mL of saturated aqueous sodium chloride. The 
aqueous layers were extracted in succession with IS mL ethyl acetate. 
The combined organic layers were dried (sodium sulfate), decanted, and 

15 carefully evaporated to give 158 mg of crude 2,5,6,7-tetrahydro-3- 
ethoxy-l,4-thiazepine as a slightly volatile yellow oil. 

IH NMR (400 MHz, CDQa): 6 4.02 (q. 2H, J = 7 Hz). 3.54-3.50 (m, 
2H), 3.28 (s. 2H). 2.88 (t. 2H, J = 5 Hz). 1.94-1.87 (m. 2H), 126 (t. 3H J 
20 =7Hz). 

2lfiSL£l Hexahvdro-3-imino-1.4-thia2e pine hvdrochlnridi. 

Using the method described in Example 3, 2,5.6,7- 
25 hexahydro-3-ethoxy-1.4-thiazepine (150 mg. 0.94 mmol) was converted 
into the amidine hydrochloride. In this case, the crude product (138 mg) 
was recrystallized from metfaanol/etbyl acetate at 60 oc with cooling to 0 
OC to give 56 mg (29% yield) of hexahydro-3-imino-1.4-thiazepine 
hydrochloride containing 25% ammonium diloride. 

30 

iH NMR (400 MHz, CD3OD): 63.62 (s, 2H). 3.60-3.58 (m. 2H). 3.01- 
2.97 (m. 2H). 1.95 (quintet, 2H, J = 5 Hz). 

Mass spectrum (FAB): m/e = 131 (M-HQ+l). 
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EXAMWPI^A 
^'^^'^^H^m 2HCI 



10 



15 



20 



25 



30 



/y-f^B^tOXVCa^honvn■A^-^-nvn^ ^ ^ynglvHn^ .thyl ^ ^^^ ^ 

l-Hexen-3-one (5.04 g, 51.3 mmol) was added to a solution 
of glycine ethyl ester (5.3 g. 51.3 mmol) in 50 mL of chloiofoim. After 3 
h at room temperature, chloroform (15 mL) was added followed by 
portionwise addition of di-ferr-butyl dicaibonate (12.2 g. 56 mmol) Hie 
solution was stined overnight at room tempeiatuie and then washed witii 
50 mL of saturated aqueous sodium bicaitonate and 50 mL of saturated 
aqueous sodium chloride. The combined aqueous layers were extracted 
wiA 2 X 50 mL of ethyl acetate. The combined oiganic layers were dried 
(sodium sulfate), decanted, and evaporated. Flash column 
chromatography on 450 g of silica gel eluting witfi 10% ethyl 
acetate/hexane gave 13.7 g (89% yield) of Ar-(te,t-butoxycarbonyl).Ar-(3- 
oxohexyl)glycme ediyl ester as a yellow oil. 

IH NMR (400 MHz. 0X33) showed two distinct rotamers in a 3:2 ratio 
Rotter A (major): 5 4.13 (q. 2H. J = 7 Hz). 3.92 (s. 2H). 3.49 (t, 2H. J 
r 6 Hz)» 2.75 (t. 2H. J « 6 Hz), 2.37 (t. 2H. J = 7 Hz). 1.62-1.50 (m. 2H). 
1.38(s.9H). 1.25(t.3H.J«7Hz). 0.87 (t. 3H. J = 6 Hz). Rotame^B 
(imnor): 6 4.19 (q. 2H. J = 7 Hz). 3.97 (s. 2H). 3.46 (t. 2H. J = 6 Hz). 

11^ ^i"' ^ " ^ ^-^"^ J = «^>- 1-62-1.50 (m. 2H). 1.45 (s. 
9H). 1.23 (t. 3H. J = 7 Hz). 0.89 (t. 3H. J = 6 Hz). 

Mass spectnun (FAB): m/e s 202 (M-99). 
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gthvl ester. 

5 Benzylamine (5.7 g, 53.2 mmol) was added to stirred 

solution of A^(/m-butoxycarbonyl).M(3-oxohexyl)gIycine ethyl ester 
(8.07 g, 26.6 mmol) in 30 mL of pyridine and 30 mL of glacial acetic 
acid at 0 oc. A THF solution of sodium cyanoborohydride (1.0 M, 17.3 

1 o ^ ^^'^ ^^^^ After completion of 

10 the addition, the reaction was continued at 0 ©c to room temperature 
overnight TTie reaction was poured into a mixture prepared from 20 mL 
ofconcentrated hydrochloric acid and 230 g of ice, and extracted witfi 4 x 
200 mL of ethyl acetate. The ethyl acetate layers were washed in 

successionwitii500mLofsatuiatedaqueoussodiumcari)onateand500 
15 mL of saturated aqueous sodium chloride, dried (sodium sulfate) 
decanted, and concentrated to give a yeUow oil. Hash column 
chromatography on silica gel eluting with 5-50% ethyl 
acetate/dichloromethane furnished 5.44 g (59% yield) of N-itert- 
20 ^'°''^'^"y^^^-^3-(»'^"^yl"°ino)hexyl)^^^^ etiiyl ester as a yellow 

IH NMR (400 MHz. CDQa) was complicated by the presence of a 5-4 
m«ture ofi^ma^: 6 7.36-7.18 (m. 4H). 4.16 (q. 2H. J = 7 Hz). 3.94- 
3.67 (m. 5H). 3.45-3.21 (m. 2H). 2.72-2.50 (m. IH). 1.75-1.21 
25 (m, 9H). 1.43 and 1.39 (two s, 9H), 0.89 (t. 3H. J = 7Hz). 

Mass spectrum (ESI): m/e = 393 (M+1). 

^-frgrf-BiUoxvrari>onvl^Ay.n.^miniTh exvna1vrin..rt iyl 

ester^ ^ 



A, « . ^^""^ S ^^3-3 °^ol) Of A^.(rm-butoxycaibonyl). 
A^-(3-(benzyIaniino)hexyl)glycine etiiyl ester in 15 mL of etiianol and 7 5 
mL of glacial acetic acid was shaken with 2.08 g of 20% palladium 
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hydroxide on carbon under 45-47 psi of hydrogen for 24 h. The mixture 
was filtered and catalyst was washed with edianol The filtrate was 
concentrated and the residue was partitioned between 100 mL of ethyl 
acetate and 50 mL of saturated aqueous sodium bicarbonate. The 
5 aqueous phase was extracted with 3 x 50 mL of ethyl acetate, and the 
combined organic layers were dried (sodium sulfate), decanted, and 
concentrated to give ^-(rm-butoxycarbonyl)-iV-(3-aminohexyl)glycine 
ethyl ester as a colorless oil in quantitative yield. 

10 1H NMR (400 MHz, CD3OD) was complicated by the presence of a 2: 1 
mixture of rotamcrs: 8 4.21-4.14 (m, 2H). 3.97-3.86 (m, 2H). 3.59-3.50 
(m, IH), 3.43-3.17 (m, IH), 2.80-2.68 (m. IH), 1.75-1.65 (m. IH). 1.50- 
1.23 (m, 8 H). 1.47 and 1.40 (two s, 9H), 0.96-0.90 (m, 3H). MS(FAB): 
m/e = 303(M+l). 

15 

SSSBlDi 4-(teit.ButoxvcarbonvlVh«ahvdfo-7-prQpvl-f2fn-L4- 

diiaKpin-2-Qnc. 

A solution of N-(terr-butoxycarbonyl)-yV-(3- 
20 aminohexyDglycine ethyl ester(3.3 g, 10.4 mmol) in 40 mL of ethanol 
was refluxed for 2 d. The solvent was evaporated and the residue was 
purified by flash chromatography on 200 g of silica gel, eluting with 20- 
50% ethyl acetate/dichloromethane followed by 10% 
methanol/dichlorometliane. 4-(r«rr-ButoxycarbQnyl)-hexahydrD-7- 
25 propyl-(2f0-l>4-diazepin-2-one was isblated as 804 mg (30% yield) of 
white solid and 1.64 g (62%) of starting material was recovered. 

1H NMR (400 MHz, CD3OD) was complicated by the presence of a 
mixture of rotamers: 6 4.18-4.01 (m, 2H), 3.84-3.64 (m, IH), 3.51-3.30 
30 (m, 2H), 1.98-1.85 (m, IH), 1.71-1.33 (m, 5H), 1.45 (s. 9H), 0.94 (t. 3H, 
J=7Hz). 

Mass spectrum (FAB): m/e = 157 (M-99). 
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Step Fr l-(terf-Bu tnTvcaAonvlV2.S.6.7-tetrahvdro-3-methoxv-S- 
;impyU1 M^l .4-dia2eDme. 

Using the method described in Example 2, 4-(ferf- 
5 butoxycaibonyl)-hexahydro-7-propyl-(2/0- 1 ,4-diazepin-2-one was 
converted into l-(r«/t-butoxycari)onyl)-2.5,6,7-tetrahydro-3-methoxy-5- 
propyl-(l/0-l>^du>zq>ine. 

1H NMR (400 MHz, CD3OD) was complicated by the presence of two 
10 rotamers: 6 4.30 and 4.17 (two d, IH. J = 16 Hz), 4.07-3.95 (m, IH), 
3.59 (s, 3H), 3.54-3.36 (m. 3H), 1.95-1.78 (m, IH). 1.61-1.32 (m, 5H). 
1.45 (s, 9H), 0.92 (t, 3H. J = 7 Hz). 

Mass spectnim (FAB): m/e = 256 (M-fl). 

15 

Step F! l-rterf.Butoxvcaibon vn-3-fteit-butnTvcflrfionvlimino)- 
hexflhydro-5-propvl-flfn-1.4-dia2eiMne. 

Using the method described in Example 3, 100 mg (0.373 
20 mmol) of l-(terf-butoxycaibonyl)-2,5,6,7-tetrahydn)-3-methoxy-5- 
propyl-(l/0-1.4-diazepine yielded 104 mg of crude l-(terf- 
butoxycarbonyl)-hexahydro-3-imino-5-propyl-( If/)- 1 .4-diazepine 
hydrochloride salt as an amber foam. Without purification, this 
intomediate was dissolved in 1 .0 mL of chloroform and treated with 
25 0.045 mL (41 mg. 0.36 mmol) of 1,13.3-tetramethylguanidine and 85 mg 
(0.392 mmol) of di-rm-butyl dicaibonate. After stirring 24 h at room 
temperature, tfie mixture was partitioned betwem 25 mL of chloroform 
and 10 mL of saturated aqueous sodium chloride. The aqueous layer was 
extracted with an additional 25 mL of chloroform and the organic layers 
30 were dried (sodium sulfate), decanted, and evaporated. The residue was 
purified by flash column chromatography on 10 g of silica gel eluting 
with 20% ethyl acetate/hexane to furnish 46 mg (41% yield) of l-(Jert- 
butoxycari)onyl)-3-(rerf-butoxycaibonylimino)-hexahydro-5-propyl- 
(l/0-l*4-diazepine as a colorless film. 
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10 



15 



20 



1.44 (s. 9H). 0.96 (t. 3H. J = 7 Hz). ^ ' ^' 

^ ^.«hv(»r^Vimino-^ prnpyi f | r n I l ,1 . 

Using the method described in Example 130 (Steo 1 
(l«)-l,4-diazepme dihydrochloride. 

-15 Hz), 3.88 (q. IH. J = 7 Hz). 3.61 (A. IH, J = 14 4 Hz) 3 40 MM 
H. J - 14. n. 3 Hz). 2.15 (dt la , = 16. 4 fe) , 9^1 M tollT^ 
1.71-1.60(m. IH). 1.56.1.40 (m.2H). l.oi (Uli. ,^7^). 

Mass spectnim (FAB): m/e = 156 (M.2Ha+l). 



25 CHj^U^NH 2 HQ 




30 



Using the method described in Examole 154 rst«» 
-»*y. Vinyl toa«„dg.yci„e*y.«^r^*;i'^l^ 
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witfa di-/eit-butyl dicarbonate to giveN-(rerr-butoxycarbonyI)-iV-(3- 
oxobutyOglycine ediyl ester. 

NMR (400 MHz, CDCI3) showed two distinct rotamers in a 3:2 ratio. 
5 Rotamer A (major): 5 4.14 (q, 2H, J = 7 Hz), 3.92 (s, 2H), 3.49 (t, 2H, J 
~ 6 Hz), 2.79 (t, 2H, J = 6 Hz), 2.12 (s, 3H), 1.38 (s, 9H). 1.25 (t. 3H, J = 
7 Hz). Rotamer B (minor): 8 4.14 (q, 2H, J = 7 Hz). 3.97 (s. 2H), 3.46 (t, 
2H. J = 6 Hz), 2.74 (t. 2H, J = 6 Hz), 2.13 (s, 3H), 1.45 (s, 9H). 1.23 (t, 
3H,J = 7Hz). 

10 

Mass spectrum (ESI): m/e = 296 (M-fNa). 

St^LB: jV-rrgit-ButoxvcariionvlVAy-f3-nvin7vlamino^butvnglvcine 

ethvl ester. 

15 

Using the method described in Example 154 (Step B), N- 
(rert-butoxycarbonyl)-A/^(3-oxobutyl)glycine ethyl ester was converted 
into Ar-(te7t-butoxycarbonyl)-jV-(3-(benzylamino)butyl)glycine ethyl 
ester. 

20 

iH NMR (400 MHz, CDCI3) was complicated by the presence of two 
rotamers: 6 7.36-7.20 (m, 5H), 4.16 (bq, 2H, J = 7 Hz), 3.96-3.68 (m, 
4H). 3.50-3.21 (m, 2H), 2.89-2.66 (m, IH), 1.74-1.54 (m, 2H). 1.43 and 
1.40 (two s. 9H), 1.26 and 1.24 (two q, 3H, J = 7 Hz), 1.13 and 1.10 (two 
25 d,3H,J = 6Hz). 

Mass spectrum (ESI): m/e = 365 (M+1). 

StgpCi ^-(rgrr-ButoxvcarbonvlVjy-f3-aminobutvnglvcine ethyl 

30 ssIfiL 

Using the method described in Example 154 (Step C), TV- 
(rtfrt-butoxycarbonyI)-A^(3-(benzylamino)butyl)glycine ethyl ester was 
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conveited into Ar-(^m-butoxycarbonyl)-M(3-aminobutyl)glycine ethyl 



'HNMR(WMHz,CDa3)wascompUcatedl7tl«pTOenceoflwo 

^"^■^•^ '«>• ' "-I 'M (".. 2 H). 1.47 a«l 1 41 
(two s, 9H). 1.30-1.24 (m. 3H). 1.15-1.10 (ni. 3H). 

Mass spectram (ESI): m/e = 275 (M+1). 



10 



M „ u "''"8''»™*<>d<le»ail>edinEiiaiiiplel54(SiepD) Af- 
mto '^('«"-b»tt«yc«tonyl>hexiU,yd™.7-med.yl-(2H)-1.4HB^ 



IHNMR (400 MHz, CDa3) was complicaed by fte presence of 
20 84.35-3.35 (n..5H), 1.90-1.60 (m. 2H). 1.44(s.9H). 1.22«i.J 

Mass specinim (ESI): m/e = 229 (M+1). 

Using the method described in Example 2, 4-(»«rt. 
'«'o»ycarbonyl)-hex.hydro.7-med,y|.(2H)-1.4<U.zepin-3-o«e was 

IH NMR (400 MHz. CDQs) was compUcated by the presence of two 
lot^nenK 84.35 aod 4.14 («™ d, la J = 16 Hz), 3.95 (d, IH, J = 16 



WOM/14844 



PCr/VS9»14812 



217 



Hz), 3.64-3.30 (m, 3H), 3.58 (s. 3H), 1.92-1.82 (m, IH). 1.63-1.52 (m. 
IH). 1.43 (s, 9H). 1.22 (d. 3H, J = 6 Hz). 



Mass spectnim (ESI): m/e = 243 (M+1). 

5 

Step F: l-(terf-ButoxvcafbonvlVhexahvdro-3-imino-5-methvl-f Ifn- 
1.4-diazepine hydrochloride. 

Using die mediod described in Example 3, l-itert- 
10 butoxycarbonyl)-2,5,6,7-tetrahydro-3-medioxy-5-mediyl-( lif)- 1 ,4- 
diazepine was treated with ammonium chloride in ethanol. 
ReciystaUization of the crude product from chloroform/dioxane yielded 
l-(/«rr-butoxycaibonyl)-hexahydro-3-iniino-5-methyl-(l/0-l>4-diazepine 
hydrochloride as white crystals. 

15 

1H NMR (400 MHz, CD3OD) was complicated by the presence of two 
rotamers: 5 4.53 and 4.45 (two d, IH, J = 16 Hz), 4.32 and 4.21 (two d, 
IH, J = 16 Hz), 4.13 (dt, IH, J = 14, 3 Hz), 3.96-3.86 (m, IH), 3.34-3.20 
(m. IH), 1.89-1.81 (m, IH), 1.78-1.62 (m, IH), 1.47 (s, 9H), 1.35 (d, 3H, 
20 J = 6Hz). 



Mass spectrum (JEST): m/e = 228 (M-HCl+l). 



StEILQl HexahvdrQ-3-imino-5-inethvl-f 1 fA-1 .4-dia7epine 

25 dihvdrochloride. 

Using the method described in Exsmplt 130 (Step D), 1- 

(/m-butoxycaibonyl)-hexahydio-3-imino-5-methyI-(l//)- 1 ,4-diazepine 
hydrochloride was converted into hexahydro-3-imino-5-methyl-(l^-l,4- 
30 diazepine dihydrochloride. 



iH NMR (400 MHz, CD3OD): 6 4.54 (d, IH, J = 15 Hz). 4.21 (d, IH, 
15 Hz). 4.10-4.01 (m. IH), 3.64 (dt. IH, J = 14, 3 Hz), 3.40 (td. IH. J = 
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14, 3 Hz), 2.08 (dtd, IH, J = 14, 3. 1 Hz), 2.01-1.88(iii, IH), 1.43 (d, 3H. 
J = 7 Hz). 

Mass spectnim (FAB): iii/e= 128 (M-2Ha+l). 



EXAMPLE 156 

'fj^NH 2HCI 

2-InMllfi-dgr>fjhY(tnM;i,S-1 .4-h«'n7.ofeMiaT^p in f> ifl h vdmrhlnHHf 

Step A; N-2-Nitnmhenvlinefhvi-givrinP rr^ ^ ^\yy] ^ ^^^^ ^ 



To a solution of glycine mediyl ester hydrochloride (8.31 g 
66.2 mmol) in 150 ml MeOH were added 2-nitiobenzaldehyde (10 g, 
66.2 mmol) and 27 g of powdered molecular sieves (3A) . After stirring 
at room temperature overnight, sodium cyanoborohydride (12 5 g 199 

mol) in 150 ml of THF was added, then the reaction mixture was further 
20 stured for 8 h. The solvent was removed under reduced pressure The 
residue was suspended in EtOAc and ffltered throught a pad of celite Tlie 
filtrate was washed with sat. NaHC03. The aqueous layer was extracted 
twice with EtOAc. TTie combined organic layers were dried over 
anhydrous Na2S04, filtered . concentrated and chromatographed on 
silica gel eluting with hexane-EtOAc to give 2.94 g of the desired 
product. 



IH-NMR (500MHz. CDCI3): 6 7.97(1H. d, J=8Hz). 7.65(1H, d, J=8Hz) 
Mass Spectrum m/e = 225 (M++1) 
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Step B: N-f2-Aininophenvnmethvl-N-t-butvloxvcagfaonv1.ylvcine 
methvl ester 

5 To a solution of N-2-nitrophenylmethyl-glycine methyl ester 

(2.94 g, 13.1 mmol) in 80 ml CH3CN was added di-t-butyl dicarbonate 
(3.43 g, 15.7 mmol) and diisopropylethylamine (6.8 ml» 39 mmol). Aft^ 
stirring at room temperature overnight, the solvent was removed under 
reduced pressure, diluted with EtOAc, washed with NH4CI solution. The 

10 aqueous layer was extracted with EtOAc twice. The combined organic 
layers were dried over anhydrous Na2S04, concentrated and 
chromatographed on silica gel eluting with hexane-EtOAc to give 4.1 1 g 
of N-2-nitiophenylmethyl-N-t-butyloxycarbonyl-glycine methyl ester. 
This material was dissolved in ISO ml of M eOH and hydrograated in a 

IS Pair shaker (50 psi) with 164 mg of 10% Pd/C overnight Hie reaction 
mixture was then filtered through a pad of celite and was concentrated. 
The residue was chromatographed on silica gel eluting with hexane- 
EtOAc to give 3.6 g of the desired product 

20 . iH-NMR (500MHz, CDCI3): 8 7.1(lH.tJ=7.6Hz),6.97(lH,d.J=7H2), 
6.66(2H. multiplet). 4.47(2H, s), 4.41(2H, br. s). 3.71(3H, s), 1.46(9H, s). 

Mass spectrum m/e = 295 (M-^+1). 
25 Step C: 4-t-Butvloxvcaibonv1-4.S-dihvdro-lH-ben7f>-feVl.4.diaTepin- 

To a ISO ml DMF solution of N-(2-aminophenyl)methyI-N- 
t-butyloxycarbonyl-glycine methyl ester (3.6 g, 12.2 mmol) was added 
30 NaH (308 mg, 12.8 mmol). After stirring overnight DMF was removed 
under reduced pressure. The residue was diluted with CH2a2 and was 
washed widi aqueous NH4CI. The aqueous layer was extracted with 
CH2CI2 twice. The combined organic layers were dried over anhydrous 
Na2S04, filtered and concentrated to give pale yellow fluffy solid. This 
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material was suspended in hexanes : EtOAc = 5:1. The solid material 
was coUected by suction filtration to give 2.53 g of desired pnxluct as 
white solid. 

5 IH-NMR (500MH2. CDCI3): 5 8.1-6.95(4H, br m). 4.6-t.2(4H. br m) 
1.4(9H,brm). 

Mass spectrum m/e = 263 (M++1), 163(M+-Boc). 

SftPP; 4-^PufYlo%Yca^1Tonvl-ortf.hvri^>.lH-h.n.n-..^-1 ^ .^i^T ^n 

To HOAc (50 ml) solution of the 4-t-butylox ycarbonyl-4 5. 

15 added 500 mg of Pt02. Hiis mixture was hydrogenated in a Pair shaker 
(50 psi) overnight, then filtered through a pad of ccUte, and concentrated. 
The residue was dUuted with EtOAc. washed with sat NaHCOs twice 
dned over anhydrous Na2S04. filtered and concentrated. TTie residue' 

was chromatographed on silica gel eluting with hexane-EtOAc to give 
20 965 mg of the desired product 

Mass spectrum m/e = 269(M++1), 169(M+-Boc). 

StCPE; 4-t-PlltYlTOYCai1>0nv]-?-iminrwiP.r.hv^^ ^^ >, 
25 benzofe^diayj-mine hyrfniffhlffridr 

compound was prepared following the procedure 
descnbed in examples 2 and 3. 

30 Mass spectrum m/e = 268(M++1) 



F ; 2-Iinino-d(TnhYdnKiR-l 4-hen7nre)di«7^in.Hii^YffnT r hl n riTl r 
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To EtOAc (1 mL) solution of 30 mg (0.1 mmol) of 4-t- 
butyloxycarbonyl.2-iinino.decahydn)<is-l,4-ben2o(e)dia2^^^ 
hydrochloride was added 2ml of EtOAc solution of anhydrous HCl. 
After stirring for Ih, the solvent was removed under reduced pressure to 
give 21 .6 mg of the desired compound. 

Mass spectrum m/e = 168 (M++1) 

EXAMPLF,157 



CQ. 



.HCl 

^5 Step A; 4.S-nihvdm-w.h.n7ff) n M ni"-^nt^ . ^ n^ 

Sodium azide (1.11 g. 17 mmol) was suspended in 7 mL CHCI3 / 
1.3 mL H20 and cooled to OOC in an ice bath. Sulfuric acid ( 0.5 mL) 
was added dropwise. and the suspension was warmed to room 
20 temperature. After 15 minutes, the CHa3 layer was removed and dried 
with Na2S04. After filtering, the CHCI3 solution was added to a 
solution of l.Og a-tetralone (6.84 mmol) in 2mL CHCI3 The combimsd 
solutions were cooled to Oo C in an ice bath, and 2.2 mL sulfiiric acid 
was wlded dropwise. After addition, the solution was wanned to 45© C 
for 45 mmutes. then cooled to room temperature. The H2SO4 phase was 
diluted with H20 and cooled to OO C. A 50% aqueous solution of NaOH 

ZXn "^^"'^8 ^"^P«"^»°° diluted 

with H2O / EtOAc and stirred until the soUds were dissolved The 

aqueous phase was extracted with ethyl acetate, and the combined 
orgamc layers were dried with Na2S04. fUtered. concentrated, and 
chromatogiaphed widi hexanes / ediyl acetate to isolate 0.64g (58%) of 
theproduct * ,w 
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iH NMR 500 MHz (CDCI3): 2.18-2.27 (m. 4H), 2.76 (t, 2H), 7 ( app. d, 
IH), 7.12 (app. t, IH). 7.23 (app.t, 2H). 

5 Mass spectnim m/e =162 (M+1) 

Step B: Octahvdm-cis-^H-hen7faVflyi.pin.2(lHVnne 

4,5-Dihydro-3H-benz(e)azepin-2(lH)-one (0.5 g, 3.1 mmol) was 
10 dissolved in 4 mL acetic acid and 0.25 g platinum (TV) oxide was added. 
The mixture was shaken under a hydrogen atmosphere at 50 psi 
overnight. The mixture was filtered through Celite, which was then 
washed with lOmL ethyl acetate. The collected solution was 
concentrated to a crystalline solid. Chromatography with hexanes / ethyl 
15 acetate isolated 0.45g (87%) of product 

IH NMR (400MHz. CDCI3) 1.1-1.9 (m, 12H). 2.45 (m. 3H), 3.76 (app. s 
lH),5.2(brslH). 

20 Mass spectrum m/e = 168 (M+1) 

Sigp C: 2-Iinino-dgcahvdro-3H-hen7/e^a2eDin hvdmrhinriH>. 

The title compound was prepared following the procedure 
25 described in Examples 2 and 3. 

iH NMR (500 MHz, O3OD) 1.0-2.4 (m. 13H). 2.58-2.76 (m. 3H). 3.34 
(m,lH). 3.98 (s, IH). 

30 Mass spectrum m/e = 167 (M-f 1) 
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EXAMPLB1SR 



H 



•HOAc 



^ TrWlS-Qct8hvdro-3-imino-2H-1.4-ben2thia z ine. acetic acid »mlt 

The title compound was prepared from trans-2-aminocyclohexanol 
hydrochloride according to the procedure described in Example 140. 

10 Mass spectrum m/e - 171 (M+1) 



as-QctahYdn>-3-imino-2H-i 4.hen7rhiaTin^ ^ ^ ^^ J ^ ^^ ^ 

Step A; 2-RrhQXYcaibonvlme.thvlthin-cvrinhi>vaff,^n f 

A solution of 1.14 mL (10 mmol) of 2-chlorocyclohexanone 
in IS mL of EtOH was treated with 1.1 mL (10 mmol) of ethyl 2- 
mercaptoacetate and 1.38 g (10 mmol) of K2CO3. After stiiring for 1 h 
the reaction mixture was partitioned between water and Et20:EtOAC. 
The organic layer was washed with water, brine, dried and concentrated 
Purification of the residue by chromatography using a gradient of 10-20% 
EtOAc-hexane furnished 2.0 g of the title compound. 

StPP B; Cis-Hexahvdro-1.4-hpn2thii»»i.»«n-^f4H> - ffn ^ 



EXAMPT.F.1SQ 




15 
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To a solution of 0.43 g (2 mmol) of 2- 
ethoxycarbonylmethylthio-cyclohexanone in 5 mL of MeOH, 0.12 g 
(2.24 mmol) of NH4CI was added and strieed for 10 min to allow some 
of NH4CI to dissolve. A THF solution of NaCNBHs (IM. 2.3 mL) was 
dropwise added to this mixture with a syringe pump over 40 min. White 
precipitate was formed as the reducing agent was added. After stiiring 
for 4 h, the reaction was quenched by adding NaHCOs solution and 
extracted with EtOAc. The organic layer was washed with water, brine, 
dried and concentrated. The residue was dissolved in 3 mL of EtOH. 
heated to 50 oc for 2 h then allowed to stand for 2d. The solution was 
concentrated and the residue was chromatographed using a gradient of 
20-100% EtOAc-hexane to isolate 30 mg of the desired product along 
with 53 mg of the trans-hexahydn>-l,4-benzthiaxazin-3(4H).one. 

15 IH NMR (CDC13): 1.2-2.0 (m. 8H), 3.08 (m. IH). 3.22 and 3.34 (AB q, 
2H. J=16 Hz), 3.75 (m, IH), 6.3 (br s, IH). 

StepC; Cis-Ortahy(1rfv3-imino-2H-l 4-henzthiflTin« «r^ri. j ^i ^ 

The tide compound was prepared from cis-hexahydro-1,4- 
benzthiaxazin-3(4H)-one by the method of Example 140 step D and E. 

1HNMR(CD30D): 1.35-2.1 (m,8H), 1.95 (s,3H), 3.4 (m, IH), 3.46 
(d. IH), 3.74 (m, IH), 3.79 (d, IH). 

Mass spectrum m/e = 171 (M+1) 

EXAMPT.R ifn 

30 ^^(j^NH HO 



20 



25 
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StCP A; l-Ben?:v1-3.4.6 7-tetrahvdm-nvrindin-2.5-Hinne 

To a solution of 3-beiizylanimo-cyclopent-2-en-l-one (5.0 g, 0.027 
mol) in dry tetrahydiofiiran (THF) (120 mL) at reflux temperature was 
5 added over 90 min. a solution of acryloyl chloride (3.15 g, 0.035 mol) in 
THF (60 mL). Stirring at reflux temperature was maintained for an 
additional 10 hours. The reaction mixture was cooled and washed with 
saturated sodium bicarbonate solution (100 mL). The aqueous layer was 
extracted with diethyl ether (2 x 100 mL), and the combined organic 
10 layers dried (Na2S04), and evaporated. The residue was 

chromatographed on silica gel (20-30% acetone/hexane) to afford the title 
compound as an oil that solidified upon standing; yield 2.17 g (34%). 

iH NMR (400 MHz. 0X33): d 2.45 (m, 2H); 2.52 (m, 2H); 2.63 (m. 
15 2H); 2.73 (t. 2H); 4.91 (s, 2H); 7.18-7.36 (m, 5H). 

Mass spectrum: m/e 242 (M + 1). 

Step B: l-Benzvl-m-hexahvdm-pvri ndin.2.5-dinnft 

20 

A mixture of l-benzyl-3,4,6,7-tetrahydn)-pyrindin-2,5-dione (780 
mg, 3.23 mmol) and sodium carbonate (156 mg) in ethanol (40 mL) was 
hydrogenated in the presence of 10% palladium-on-charcoal (390 mg) at 
50 psi for 48 h. The catalyst was removed by filtration through Celite, 

25 washed with methanol, and the combined filtrate and washings 

evaporated. TLC indicated a mixture of the saturated ketone and slower- 
moving alcohol. The crude product was therefore subjected to oxidation 
with tetrapropylanunonium perruthenate(Vn) (TPAP) (52 mg, 0.147 
mmol) in methylene chloride (8 mL) in the presence of 4- 

30 methyhnorpholine N-oxide (514 mg, 4.39 mmol). and powdered 4A 

molecular sieves ((1.47 g). After stirring for 1 h at room temperature, the 
reaction mixture was placed on top of a column of silica gel (30 g) 
(packed as a slurry in 20% acetone/hexane). Hution with the same 
solvent system a£forded the title compound; yield 540 mg (69%). 
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iH NMR (400 MHz. CDCI3): d 1.89 (m. IH); 1.96-2.09 (m. 2H); 2.16- 
2.37 (m, 3H); 2.42 (m, 2H); 2.50 (m. IH); 3.98 (m. IH); 4.25 (d. IH)- 
5.18 (d.lH); 7.21-7.32 (m.5H). 

Mass spectrum: m/e 244. (M + 1). 

Pg[«Yl-6-0Xa-cw-hexahvriro-auinnl»nP-7 , ^.^ j ffn f 

To a solution of l-beiizyl-cM-hexahydro-pyrindin-2,5-dione (195 
mg, 0.801 mmol) in chlorofomi (5 mL) was added p-toluenesulfonic acid 
(10 mg) and a solution of m-chloropeibenzoic acid (138 mg, 0.801 
nmiol) in chlorofonn (5 mL). TTie reaction mixture was stiiied for 2 days 
at room temperature and then evaporated. The residue was 
chromatographed on sUica gel (30% acetone/hexane) to affoid a mixture 
(-55:45) of the tide compounds; yield 73 mg (35%). 

IH NMR (400 MHz. CDCI3) for l-benzyI-5.oxa-c«.hexahydro- 
qmiioline.2.6-dione only: d 2.72 (septet. IH); 3.63 (q. IH); 4.01 (d. IH); 
4.67 (m, IH); 5.37 (d. IH). ^' 

Stgp D; l-fffinZYl-5f6HV-OTa-c«-hftTflhvf|| ^ uinoiinft,^.nn ^ 



To a solution of die mixture of lactones from Step C (65 mg 
0.251 mmol) in THF (1 mL) cooled to -78»C was added 
diisobutylaluminum hydride (l.OM solution in hexanes) (0.50 mU 0 502 
mmol). After stirring for 1 hour at -78 »C. die reaction was quenched by 
pounng mto saturated ammonium chloride solution at 0 ^C. TTie mixture 
30 was extracted widi chloroform (2 X 25 mL) and die combined organic 
extracts dried (Na2S04). The crude lactol was treated widi triediylsilane 
(41 mL, 0.258 mmol) and boron trifluoride-etfierate (23 mL. 0.189 mmol) 
in metiiylene chloride (1 mL) at -20 for 1 hour. Additional 
tncdiylsilane (27 mL) and boron trifluoride-etfierate (21 mL) were added. 
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and the mixture was stiiied overnight at room temperature. The mixture 
was diluted with methylene chloride, washed with saturated sodium 
bicarbonate solution, dried (Na2S04) and evaporated. Chromatography 
on silica gel (20% acetone/hexane) afforded the title compound as the 
5 faster-moving on TLC of the two products; yield 5.2 mg. 

iH NMR (400 MHz, CDCI3): d 1.77 (m, IH); 2.09 (m, 2H); 2.45 (dq, 
IH); 2.77 (septet, IH); 3.29 (m, IH); 3.51 (m. IH); 3.75 (m, IH); 3.88 
(m. IH); 4.1 1 (d, IH); 5.31 (d, IH); 7.21-7.32 (m, 5H). 

10 

Mass spectrum: m/e 246 (M -i- 1). 

Step E: 5f6HVOxa-cw-hexahvdm-qiiinf>iine-nH\-7-^n^> 

The above compound is prepared in a similar fEishion as 
Example 121, Step D, but substituting l-benzyl-5(6H)-oxa-cts. 
hexahydro-quinoline-2-one in place of l-bcnzyl-3-methyl-octahydro-cw- 
pyrano[4,3-b]pyridin-2-one. 

20 Step F; 2-IminQ-5f6H)-OXa-rK.hexahvdm-nHVfluinnlin«> hyri«v»^|^rif^^ 

The above compound is prepared from 5(6H)-oxa-cij- 
hcxahydro-quinoline-(lH)-2-one following the procedures described in 
Steps £ and F of Example 1 16. 

25 

EXAMPT.R ^M 




30 2-lmino-4-methvl-Sr6HVoxii-r£c.h«>Tiihvrfrr^] ^q,,inniin.» 
hvdrochlnrii^ft 
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Step A; 1-BfinZVl-4-mftthvM 4 6.7.tefn»hyrfm,pY rindin.'? *>.Hinn. 

A solution of 3-benzylaimno-cyclopent-2-en-l-one (2.0 g, 
10.7 mmol) and diethyl cthylidenemalonate (2.5 mL, 13.7 mmol) was 
stirred for 5 days at 140 The cooled mixture was evaporated, and the 
residue partitioned between ethyl acetate and brine solution. The organic 
layer was evaporated, and the crude product chromatographed on silica 
gel (25% acetone^exane) to afford the title compound as an oil that 
solidified upon standing; yield 950 mg (35%). 

iH NMR (400 MHz, CDa3): d 1.1 1 (d. 3H); 2.42 (m. 2H); 2.53-2.65 
(m, 2H); 2.78 (dd. IH); 2.92 (m, IH); 4.79 (d. IH); 5.07 (d. IH); 7.18- 
7.37 (m.5H). 

Mass spectrum: m/e 256 (M + 1). 

Stgp B; l-Penzyl-4-methvl-n\-hei»ihvHm.pY r indin-2 s-Hi^n y 



The above compound is prepared in a similar fashion as 
Example 160, Step B, but substituting l-benzyl-4-methyl-3,4,6,7- 
20 tetrahydn>-pyrindin.2,5.dione in place of l-benzyl-3.4.6,7-tetaihydio- 
pyrindin-2,5-dionc. 



25 



30 



Step C; l-Bftn7Yl-4-mftthyl-5-OM-cig-hexahvdm-Quinoiinft-? ^Hi^ nr 
and l-bcny,Yl-4-m(ahvl-6-oxa-ri\.he«ahvrf«^q^n p oiin«^? s.rfin^ ^ 

« 

The above compound is prepared in a similar fashion as 
Example 160, Step C. but substituting l-benzyl-4-methyl-cw-hcxahydro- 
pyrindin-2,5-dione in place of l-benzyl-cw-hexahydro-pyrindin-2,5- 
dione. 

Step P ; l-Pfin7,yl-4-mefhvl-^f6m.oxa.ri..hPr.l^y^ p .fluinnlin«,?^ np 

The above compound is prepared in a similar fashion as 
Example 160. Step D, but substituting l-benzyl-4-methyl-5-oxa-c«- 
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hexahydn>-qumoIine-2,6-dione and l-benzyl-6-oxa-cu-hexahydro- 
quinoIiiie-2,S-dione in place of 1-benzyl-S-oxa-cu-hexahydro-quinoIine- 
2,6-dione and l-benzyl-6-oxa-cu-hexahydiD-quinoIine-2,S-dione. 

S Step E: 4-Methvl-5(6m-oxa-dfr.hexahvdnvq uinoline-nm-7-nne 

The above compound is prepared in a similar fashion as 
Example 121, Step D, but substituting l-benzyl-4-methyl-5(6H)-oxa-cw- 
hexahydro-quinoIine-2-one in place of l-benzyl-3-methyl-octahydro-cu- 
10 pyrano[4,3-b]pyridin-2-one. 

Step F; 2-Imino-4-mftthvl-5ffiHWa-ci.v-hexahvdr o-(lH^quinolinft 
hydrochloride 

15 The above compound is prepared from 4-methyl-5(6H)-oxa- 

m-hexahydro-quinoline-(lH)-2-one following Ifae procedures described 
in Steps £ and F of Example 1 16. 

EXAMPLR 16:? 

20 

CCJ ^ 

H NH 

2-Imino-decahvdro-trans.l .4.hen7Wi. V«aaiepini» Hihydrochloride 

25 Step A: M and (-) -cis-2-t-Butvln»v^ariv.nYl«t^jnT^ 
cvclohexanemethflfir^l 

To a 60 mL etfaanol solution of (+>cis-2-benzyIamino- 
cyclohexanemethanol (2 g, 9.1 mmol) was added 0.7 g of 10% Pd/C. 
30 This mixture was subjected to hydrogenolysis condition in a Parr shaker 
(H2. 50 psi) overnight. Then the catalyst was removed by suction 
filtration dirough a pad of Celite. The solvent was removed under 
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reduced pressure and the residue was dissolved in 60 mL of acetonitrile. 
To it was added 11 mLof lNNaOHand2.39g(ll mmol) of di-t-butyl 
dicarbonate. After stirring overnight, the solvent was removed under 
reduced pressure. Resulting oil was chromatoghaphed on silica gel 
eluting with hexanes/EtOAc to obtain 1 .98 g of (+) -cis-2-t- 
butyloxycarbonylamino-cyclohexanemethanol. (-) -cis-2-t- 
Butyloxycarbonylamino-cyclohexanemetfianol was obtained in a similar 
fashion starting ftom (-)-cis-2-benzylamino-cyclohexanemethanol. 

iH^NMR (500 MHz. CDas): d 4.8(br s. IH). 4.2(br s. IH). 4.05(br s. 
IH), 3.4-3.2(m. 2H). 1.8-0.8(m, 17H). 

^^P^' C i S-2-tBBtyl0XVCarbonv1-aminncvc1nhi>Y»n>.yflr ^ xalHfthvriP 



To a 60 mL dry dichloromethane solution of dimethylsulf oxide 
(1.86 mL, 26.2 mmol) was added oxalyl chloride (1.14 mL. 13.0 mmol) 
with cooling in a dryice-acetone bath. After stirring for 15 min, a 
solution of 1 g (4.36 mmol) of (+) -2-t-butyloxycarobonylamino. 
cyclohexanemethanol and (-) -2-t-butyloxycaibonylamino. 
20 cyclohexanemethanol (1 g, 4.36 mmol) in 30 mL of CH2C12 was added 
with a cannula. The internal temperamre was maintained between -50 
and -60 oc for 35min and the reaction was quenched by addition of 4 86 
mL (34.8mmol) of Et3N . Hie cooling bath was removed and die 
reaction mixture was warmed up to room temperature. TTie solvent was 
25 removed under reduced pressure and the residue was diluted with EtOAc 
and water. The phases were separated and the aqueous phase was 
extracted twice with smaU portions of EtOAc. The combined organic 
phases were dried over anhydrous Na2S04. filtered, concentrated and 
chromatographed on silca gel eluting with hexanes/EtOAc to obtain 2 0 e 
30 of die tide compound. ' 



IH-NMR (500 MHz. CDQa): d 9.71 (s. IH). 5.23 (br.s. IH). 3.98 (br s. 
IH), 2.7 (br s. IH). 2.0-1.2 (m.. 17H). 
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StepC: cis/trans-2-t-Butvloxvcflriiftnvliiminn- 
cvclohexanecarhoYflldehvrie 

(+/-) -cis-2-t-Butyloxycarobonylaiiiino- 
5 cyclohexanecaiboxaldehyde (2 g, 8.8 mmol) was dissolved in 100 mL of 
methanol. To it was added NaOMe/MeOH prepared firom 10 mg sodium 
and 5 mL of dry methanol. This mixture was heated to reflux for 2 h then 
47mg of NH4C1 was added and the solvent was removed under reduced 
pressure. The residue was chromatoghaphed on silica gel eluting with 
10 hexanes/EtOAc to obtain 1 .7 g of the title compound. The ratio of cis 
and trans isomers was determined to be 1 : 3.2 (cis/trans) by ^H-NMR. 

IH-NMR for (+/-) •trans-2-t-Butyloxycarbonylamino- 
cydohexanecaiboxaldehyde (500 MHz, CDCI3): d 9.6 (s, IH), 4.5 (br s, 
15 IH), 3.8 (br.s. IH). 2.05-1.2 (m. 17H). 

Step D; N-(cis/trans-(2-t-Butv1oxvcarhcwivlainino-cvcl nhexvnniethvn- 
glvcineinethvl«»#>r 

20 To a 75 mL dry methanol solution of (+/-) -cis/tians-2-t- 

butyloxycarbonylamino-cyclohexanecarboxaldehyde (1.7 g, 7.5 mmol) 
were added glycine methylester hydrochloride ( 1 . 13 g, 9 mmol) and 3 g 
ofpowedered molecular sieves (3A). After stiming overnight, a THF 
(50 mL) solution of 1.4 g (22.3 mmol) of sodiumcyanoborohydride was 

25 added. This mixture was stined for 8 h and the solvent was removed 
under reduced pressure. The residue was suspended in EtOAc and was 
filtered through a pad of Celite. The filtrate was washed with sat. 
NaHC03, dried with anhydrous Na2S04, filtered, concetrated and 
chromatographed on silica gel eluting with hexanes/EtOAc followed by 

30 CH2C12/MeOH to obtain 600 mg of the desired compound. 



iH-NMR (500MHz. CDCI3): d 3.73 (s. 3H), 1.45 (s. 9H) other peaks 
could not be analyzed due U> the broadning . 
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Mass Spectrom: m/e s 301 (M+l). 
Step E: 



5 To a 10 mL EtOAc solution of (+/-)-N-(cis/trans-(2-t- 

butyloxycarbonylamino-cyclohexyDmethyD-glycine methyl ester (300 
mg, LOmmol) was added 10 mL of EtOAc saturated with anhydrous HCl 
gas. After stirring for 2 h, the solvent was removed under reduced 
pi^suK to give a white soUd. This material was chromatographed on 
10 sihca gel eluing with CHCl3:McOH:NH40H (40:10:1) to obtain 180 mg 
of the desired product. 

iH-NMR (500 MHz, CDCI3): d 3.75 (s, 3H). 3.05-2.95 (m, 3H), 2.4-2 3 
(m,2H). 

15 

Mass Spectrum: ni/es201(M-M). 

StepF: 4-t-BytYlft?tycarhony l -QctahYdio-lH-hpnzoreWi./tr«nci^ 

20 

To a 10 mL absolute ethanol solution of (+/-)-N-(cis/trans-(2- 
amino.cyclohexyl)methyl).glycine methyl ester (180 mg. 0.90 mmol) 
was added 186 mg (1.35 mmol) of potassium carbonate. This slurry was 
heated to reflux overnight TLC analysis of the reaction indicated that 

25 the startmg material disappeared and a product was foimed, TTien die 
solvem was removed under reduced pressure. Resuting material was 
dissolved in 10 mL of acetonitrile and 2 mL of water, to which was added 
254 mg (1.16 mmol) of di-t-butyldicarbonatc. After stiring overnight, 
acetomtnle was removed under reduced pressure and the residue was 

30 diluted with EtOAc and saturated ammonium chloride solution. The 
orgamc phase was separated and the aqueous phase was extracted with 
EtOAc. The combined organic phases were dried over anhydrous 
Na2S04, filtered, concentrated and chromatographed on siUca gel elutine 
with CH2C12/MeOH to obtain 146 mg of the desired compound. 
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iH NMR (500 MHz. CDCI3): d5.3 (br.s, 2H). 4.2-3.6 (br m. 4H), 3.05 
(br s. IH). 2.8 (br s. IH). 1.47 (s. 9H). 

5 Mass Spectrum: in/es269(M+l). 

StepG: 4-t-Butvloxvcarbonvl-2-iminQ.decahvdro-lH-benzQreV.trans- 
1.4-diazepine 

10 This compounds were prepared following the procedure of 

EXAMPLE 43 Step E and F. The cis and trans isomers were separated 
by silica gel chromatography eluting with CHC13:MeOH:NH40H 
(40:5:1). 

15 iH-NMR (500 MHz, CDQa): d4.7 (m. IH). 4.2-3.6 (m. 5H). 3.05 (br s. 
IH), The rest of the spectum could not be analyzed due to line broadning. 

Mass Spectrum: m/e = 268 (M+l). 

20 StepH: 2-Imino-decahvdro-trans-1.4-henzoreViiazepine 
dihvdrochloride 

Title compound was prepared as described in Example 156 Step F. 



25 Mass Spectrum: m/e^ 168(M-i-l). 
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1. Acompoundof Foimulal 



1/ aj b 



'4 



' I 

or a phaimaceuticaUy acceptable salt thereof wherein: 
side a or side b has a double bond, 
nisO, l,2,3or4 

10 1 1 TT^2^'' '^""^ ■N(Cl.6aIky,K 

Rl. R2. R3. R12 and R13 are each independently selected from the group 
consisting of e* f 

(a) hydrogen, 

(b) CM2aIkoxy, 

15 (c) Cl.i2alkylS(0)k wherein k is 0, 1 or 2. 

(d) mono CM2alkylamino, 

(e) (di-Ci.i2alkyl)aniino, 
(0 Ci.i2alkylcaibonyl. 
(g) Ci.i2alkyl, 

20 (h) C2.12alkenyl, 

(i) C2-12alkynyl, 
(i) C5-10cycloalkyl, 

(k) hetero Cs-lOcycloalkyl. wherein the hetero Cs-iQcycloalkyl 
optionally contains 1 or 2 heteroatoms selected from S O 
andN, 

0) aiyU selected from phenyl or naphthyl, 

(m) heteroaryl, wherein heteroaryl is selected from the group 
consisting of: 

(1) benzimidazoly], 

(2) benzofiiranyl. 
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(3) benzooxazolyl, 

(4) furanyl, 

(5) imidazolyl, 

(6) indolyl, 

^ (7) isooxazolyl, 

(8) isothiazolyl, 

(9) oxadiazolyl, 

(10) oxazolyl, 

(11) pyrazinyl, 
^0 (12) pyrazolyl. 

(13) pyridyl, 

(14) pyrimidyl, 

(15) pynolyl, 

(17) isoquinolyl, 

(18) tetrazolyl, 

(19) thiadiazolyl. 

(20) thiazolyl, 

(21) thienyl, and 

(22) triazolyl, 

20 (n) amino, 

(o) oxo, 
(P) C(0)OH, 

(q) C(0)0R6. R6 is selected from hydrogen, phenyl, cyclohexyl 
orCi-aalkyl, 

each of (b) to (m) being optionally mono or di- substituted 
the substituents being independently selected from 

(1) hydroxy, 

(2) carboxy, 

(3) -NR6R7, where R7 is selected from hydrogen, phenyl. 
^" cyclohexyl or Ci-6alkyl, 

(4) -OR6, 

(5) -C(0)0R6, 

(6) -S(0)kR6, 

(7) halo selected from F, Q, Br and I, 



25 
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(8) -C(=NR6)-NHR7, 

(9) -S-C(»NR6)-NHR7, 
(r) hydroxy. 

or when two members of the group Ri, R2 and R3 including the 
5 optional substituents present thereon, reside on the same 

atom of Formula I, or two of the group R] , R2 and R3, 
including the optional substituents present thereon, reside 
on adjacent atoms of Formula 1, said two members may 
optionally bie joined, such that together with the atoms to 

1 0 which they are attached there is formed a saturated or 

unsaturated monocyclic ring of 5, 6 or 7 atoms, said 
monocyclic ring optionally containing up to three heteio 
atoms selected from N, O or S, 
or when a member of the group Ri, R2 and R3 including the 

15 optional substituents present thereon, resides on an atom 

adjacent to the N on which R4 resides, said member may 
optionally be joined witfi R4, such that together with the N 
on which R4 resides and the carbon on which said member 
resides there is formed a saturated or unsaturated 

20 monocyclic heterocycle of 5, 6 or 7 atoms, said monocycle 

optionally containing up to three hetero atoms selected from 
N.OorS, 

widi the proviso that one of R12 and R13 are other than H, 
R4. R5 and R5a are each independently selected from the group 
25 consisting of 

(a) hydrogen, 

(b) linear and branched Cl.i2alkyl, optionally mono or di- 

substituted, the substituents being independently selected 
from 

30 (1) hydroxy, 

(2) carfooxy, 

(3) -NR6R7. 

(4) -0R6. 

(5) -C(0)OR6, 
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(6) -S(0)kR6, 

(7) halo selected from F, CI, Br and I, 

(8) phenyl, optionally mono or di-substituted with 

hydroxy, halo, CMalkyl, or Cl -4alkoxy, 
5 (c) -C(0)NR8R9, where Rs and R9 are each independently 

hydrogen, phenyl, cyclohexyl or Ci.6alkyl, said Ci.6alkyl 
optionally substituted by 

(1) hydroxy, 

(2) amino, 
10 (3) carboxy, 

(4) -NRioRl 1, wherein Rio and Ri 1 are each 

independendy H, Ci.6alkyl. phenyl or benzyl, 

(5) -ORia 

(6) -C(O)ORl0, 

(7) -S(0)mRia where m is 0, 1 or 2. 

(8) halo selected from F, Q, Br and I, 

(9) optionally substituted aiyl wherein aiyl and aiyl 

substinients are as defined above, 

(10) optionally substituted heteroaryl wherein heteroaiyl and 
^" heteroaryl substituents are as defined above, 

ill) optionally substimted C5-10cycloalkyl wherein 

cycloalkyl and cycloalkyl substituents are as defined 
above, 

(12) optionally substituted hetero Cs-iQcycloalkyl wherein 

l^etero cycloalkyl and hetero cycloalkyl substituents 
are as defined above, 

(d) -C(S)NR8R9. 

(e) -C(0)R9, 
(0 -C(0)0R9. 

30 (g) -C(S)R9, 

(h) phenyl, 

(i) cyclohexyl, 

provided that R4 is present only when side a is a single bond and R5a is 
present only when side b is a single bond. 
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2. A compound according to claim 1 wherein 
nisO, 1,2, 3 or 4. 

X is selected from CH2. CRl2Rl3. 0, S(0)m, NH, and -N(Ci-6alkylK 
m is 0, 1 or 2, 

5 Ri, R2, R3. Rl2 and Ri3 are each independently selected from the group 
consisting of 

(a) hydrogen, 

(b) Ci.6alkoxy, 

(c) Ci-6alkylamino, 
10 (d) Ci-6alkylcaifoonyl. 

(e) Ci-ealkyl, 

(f) C2.^alkenyl, 

(g) C2.6alkynyl, 

(h) C5, C6 or C7cycloalkyl, 

15 (i) hetero C5, C6 or C7cycloalkyl,wherein the hetero C5. C6 or 

C7cycloalkyl optionally contains 1 or 2 heteroatoms selected 
from S, O and N, 
(j) aiyl, selected from phenyl or naphthyl, 
(k) heteroaryl, wherein heteroaryl is selected from the group 
20 consisting of: 

(1) benzimidazolyl, 

(2) benzofiuanyl, 

(3) benzooxazolyl, 

(4) furanyl. 
25 (5) imidazolyl, 

(6) indolyl, 

(7) isooxazolyl, 

(8) isothiazolyl, 

(9) oxadiazolyl, 
30 (10) oxazolyl, 

(11) pyrazinyl, 

(12) pyrazolyl, 

(13) pyridyl. 

(14) pyrimidyl. 
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(15) 


pynolyl, 


(16) 


quinolyl. 


(17) 


tetrazolyl. 


(18) 


thiadiazolyl. 


(19) 


thiazolyl. 


(20) 


thienyl, and 


(21) 


tiiazolyl. 



(1) hydroxy, ^ 

each of (b) to (k) being optionally mono or di- substituted 
10 the substituents being independently selected fixiin 

(1) hydroxy, 

(2) carboxy, 

(3) -NR6R7, where R6 and R7 are selected from hydrogen, 

{rfienyl, cyclohexyl or C l^alkyl, 
15 (4) -OR6, 

(5) -C(0)0R6. 

(6) -S(0)kR6. 

(7) halo selected from F, CI, Br and I, 

(8) -C(=NR6)-NHR7, 
20 (9)-S-C(=NR6)-NHR7, 

or when two members of the group Rl, R2 and R3 including the 
optional substituents present thereon, reside on the same 
atom of Formula I. or two of the group Ri, R2 and R3, 
including the optional substituents present diereon, reside on 

25 adjacent atcnns of Formula I, said two members may 

optionally be joined, such that together with the atoms to 
which they are attached there is formed a saturated or 
unsaturated monocyclic ring of 5, 6 or 7 atoms, said 
monocyclic ring optionally containing up to three hetero 

30 atoms selected from N, O or S, 

or when a member of the group Rl, R2 and R3 including the 
optional substituents present thereon, resides on an atom 
adjacent to the N on which R4 resides, said member may 
optionally be joined with R4, such that together with the N 
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on which R4 resides and the carbon on which said member 
resides there is formed a saturated or unsaturated 
monocycUc heterocycle of 5, 6 or 7 atoms, said monocycie 
optionally containing up to three heteio atoms selected from 
5 N.OorS. 

with the proviso that one of R12 and R13 is other than hydrogen. 
R4. R5 and Rsa are each independently selected from the group 
consisting of 

(a) hydrogen, 

10 (b) linear and branched Ci.6alkyl,optionaUy mono or di- 

substittited, the substituents being independenUy selected 
from 

(1) hydroxy, 

(2) caiboxy, 

15 (3)-NR6R7. 

(4) -0R6. 

(5) -C(0)OR6, 

(6) -S(0)kR6. where k is 0, 1 or 2, 

(7) halo selected from F, CI, Br and I, 

20 (c) -C(0)NR8R9. where Rg and R9 are each independendy 

hydrogen, phenyl, cyclohexyl or Cl^talkyl. said Clujalkyl 
optionally substituted by 

(1) hydroxy, 

(2) amino, 
25 (3) carfooxy. 

(4) -NRioRi 1, wherein Rio and Ri 1 are each 

independenfly H, Ci.4alkyl, phenyl or benzyl, 

(5) -ORio, 

(6) .C(0)ORio, 

(7) -S(O)mRl0. where m is 0, 1 or 2. 

(8) halo selected from F, CI, Br and I, 

(9) optionaUy substituted aryl wherein aiyl andaiyl 

substituents are as defined above. 
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(10) optionaUy substituted heteroaryl wherein heteroaiyl and 

heteroaryl substituents are as defined above, 

(1 1) optionally substituted C5, C6 or Crcycloalkyl wherein 

cycloalkyl and cycloalkyl substituents axe as defined 
5 above, 

(12) optionally substituted hetero C5, C6 or Cycycloalkyl 

wherein hetero cycloalkyl and hetero cycloalkyl 
substituents are as defined above, 
(d) -C(S)NR8R9. 
10 (e) -C(0)R9. 

(f) -C(0)OR9, 

(g) -C(S)R9. 

(h) phenyl, 

(i) cyclohexyl, 

15 such that R4 is present only when side a is a single bond and side b is a 
double bond. 

3. A compound according to claim 2 wherein 
n is 0, 1,2, 3 or 4 
20 X is selected fix)m CH2, CR12R13. 0, NH and -N(Cl.4alkyl)-, 

Rl> R2. R3t R12 and R13 are each independently selected from the group 
consisting of 

(a) hydrogen, 

(b) Cl-6alkoxy, 

25 (c) Ci.6alkylamino, 

(d) Cl.6alkylcaibonyl, 

(e) Cl-6alkyl, 

(f) C2-6alkenyl, 

(g) C5, C6 or Cycycloalkyl, 

30 (h) hetero C5 or C6 cycloalkyl,wherein the hetero C5 or C6 

cycloalkyl optionally contains 1 heteroatom selected from S, 
OandN, 

(i) aiyl, selected from phenyl or naphthyl. 



WOM/14844 



PCrAJS9S/14812 



-242- 

(j) heteroaiyl. wherein heteroaryl is selected from the group 
consisting of: 

(1) fiiranyl, 

(2) pyrazinyl, 
5 (3) pyrazolyl, 

(4) pyridyl, 

(5) pyrimidyl, 

(6) thiazolyl, 

(7) thienyl, and 
^0 (8) triazolyl, 

(k) hydroxy, 

each of (b) to (j) being optionally mono or di- substimted the 

substituents being independently selected from 
(1) hydroxy, 
15 (2) carboxy, 

(3) -NR6R7, wherein R6 and R7 are each independently 

hydrogen or Ci^alkyl, 

(4) -OR6, 

(5) -C(0)OR6. 

2° (6) -S(0)kR6, where k is 0, 1 or 2. 

(7) halo selected from F, CI, Br and I, 

(8) -C(=NR6)-NHR7, 

(9) -S-C(=NR6)-NHR7, 

or when two members of the group Ri, R2 and R3 including the 
^ optional substituents present thereon, reside on the same 

atom of Formula I, or two of the group Ri, R2 and R3, 
including the optional substituents present diereon. reside on 
adjacent atoms of Formula I, said two membeis may 
optionally be joined, such tiiat together with die atoms to 
which tfiey are attached tiierc is foimed a sattirated or 
unsaturated monocyclic ring of 5, 6 or 7 atoms, said 
monocyclic ring optionally containing up to tiiree hetero 
atoms selected from N, O or S, 
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or when a member of the group Ri, R2 and R3 including the 
optional substitumts presmt dioeon, resides on an atom 
adjacent to the N on whidi R4 resides, said member may 
optionally be joined with R4, such diat together with the N 
5 on which R4 resides and die carbon on wiiich said member 

resides there is fonned a saturated or unsaturated 
monocyclic heterocycle of 5, 6 or 7 atoms, said monocycle 
optionally containing up to three hetero atoms selected from 
N, OorS, 

10 with the proviso that one of R12 and R13 is other than hydrogen, 
R4, R5 and R5a are each independently selected from the group 
consisting of 

• (a) hydrogen, 

(b) linear and branched Cl-6all^l« optionally mono or di- 
15 substituted, the substituents being independendy selected 

from 

(1) hydroxy, 

(2) carboxy, 

(3) .NR6R7. 
20 (4) -OR6, 

(5) -C(0)OR6, 

(6) .S(0)kR6. 

(7) halo selected from F, Ci, Br and I, 

(c) -C(0)NR8R9. where Rg and R9 are each independently 
25 hydrogen, phenyl, cyclohexyl or Ci.4alkyl, said Ci-4alkyl 

optionally substituted by 

(1) hydroxy, 

(2) amino, 

(3) carboxy, 

30 (4) -NRioRl 1 , wherein Rio and R 1 1 are each 

independendy H, Cl-A^Hkyl^ phenyl or benzyl, 

(5) -ORio, 

(6) -C(O)ORl0. 

(7) -S(0)mRlO. where m is 1 or 2, 
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(8) halo selected fh)m F, CI. Br and I. 

(9) optionaUy substituted aiyl wheiein aiyl and aiyl 
substituents are as defined above, 

(10) optionaUy substituted heteroaiyl wherein heteroaiyl and 
heteroaiyl substituents are as defined above, 

(1 1) optionaUy substituted C5 or C6 cycloaUcyl wherein 

cycloaUcyl and cycloaUcyl substituents are as defined 
above, 

(12) optionaUy substituted hetero C5 or C6 cycloaUcyl 
wherein hetero cycloaUcyl and hetero cycloaUcyl 

substituents are as defined above 

(d) -C(S)NR8R9, 

(e) -C(0)R9, 

(f) -C(0)0R9, 
15 (g) -C(S)R9, 

(h) phenyl, 

(i) cyclohexyl, 

such that R4 is present only when side a is a single bond and side b is a 
double bond. 



10 



20 



4 A compound according to Qaim 3 wherein 
nisO, l,2Qr3, 

X is selected from CR12R13, NH and -N(Ci.4aUcyI)- 

Rl. R2. R3, R12 and R13 are each independently seleljted fiom the group 
25 consistmgof © 

(a) hydrogen, 

(b) Ci.4aUcoxy. 

(c) Ci.4aUcylamino, 

(d) Ci-4aUcylcarbonyl, 

30 (e) Unear and branched Ci.4aUcyl, 

(f) hydroxy, 

each of (b) to (e) being optionally mono or di- substituted 
the substitaents being independently selected from 
(1) hydroxy. 
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(2) caiboxy, 

(3) •NR6R7> wherein R6 and R7 are each independently 

hydrogm or Cl-salkyl, 

(4) -OR6. 

5 (5)-C(0)OR6, 

(6) -S(0)kR6. where k is 0, 1 or 2. 

(7) halo selected from F, Q, Br and I, 

or when two members of the group Rl, R2 and R3 including the 
optional substituents present thereon, reside on the same 
10 atom of Formula I, or two of the group Rl , R2 and R3, 

including the optional substituents present thereon* reside on 
adjacent atoms of Formula I, said two members may 
optionally be jomed, such that together with die atoms to 
which diey are attached tfiere is formed a saturated or 

15 unsaturated monocyclic ring of 5, 6 or 7 atoms, said 

monocyclic ring optionally containing up to three hetero 
atoms selected from N. O or S, 
or when a member of the group Rl , R2 and R3 including the 
optional substituents present thereon, resides on an atom 

20 adjacent to the N on which R4 resides, said member may 

optionally be joined with R4, such that together with the N 
on which R4 resides and die carbon on which said member 
resides there is formed a saturated or unsaturated 
monocyclic heterocycle of 5, 6 or 7 atoms, said monocycle 

25 (^tionally containing up to three hetero atoms selected from 

N,OorS. 

with the proviso diat one of R12 and R13 is other than hydrogen, 
R4. R5 and R5a are each independendy selected from the group 
consisting of 
30 (a) hydrogen, 

(b) -C(0)NR8R9, where Rg and R9 are each independendy 

hydrogen or Ci.3alkyl, said Ci.3a]kyl optionally subsdmted 
by 

(1) hydroxy. 
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(2) amino, 

(3) caiboxy, 

(4) -NRioRl 1, wherein Rio and Ri i are each 

independently H or Cl-Salkyl, 
5 (5) -ORio. 

(6) -C(0)ORio. 

(7) -S(0)inRlO. where m is 0. 1 or 2, 

(8) halo selected from F, CI, Br and I, 
(c) -C(S)NR8R9, 

10 (d) -C(0)R9, 

(c) -C(0)0R9. 

(f) -C(S)R9. 

(g) -C(S)HR9. 

(h) -Ci^alkyl; and 
15 Ri3 is hydrogen. 



5. A compound according to Qaim 4 wherein 

n is 0, 1. 2 or 3. 
20 X is selected from CR12R13, NfH and -N(Ci.4alkylK 

Rl. R2. R3JR12 and R13 are each independendy selected from the group 
consisting of or 

(a) hydrogen, 

(b) Ci.4alkoxy, 

25 (c) Ci.4aIkylamino, 

(d) Ci-4alkylcarbonyl, 

(e) linear and branched Ci.4a]kyl, 

(f) hydroxy, 

each of (b) to (e) being optionally mono or di- substituted 
the substituents being independently selected from 

(1) hydroxy, 

(2) carboxy, 

(3) -NR6R7. wherein R6 and R7 are each independently 
hydrogen or Ci-aalkyl, 



30 
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'(4)-OR6. 

(5) -C(0)OR6. 

(6) -S(0)kR6. where k is 0, 1 or 2, 

(7) halo selected from F, CI, Br and I, 
5 R4 is selected from the group consisting of 

(a) hydrogen, 

(b) -C(0)NHR9, where R9 is hydrogen or Cl-3alkyl, 
said Ci.3alkyl optionally substituted by 

(1) hydroxy, 
10 (2) amino, 

(3) carboxy, 

(4) -NRioRi 1, wherein Rio and Ri 1 are each 

independently C 1 -SaHkyl, 

(5) -ORlO. 

15 (6)-C(0)ORlO, 

(7) -S(O)mRl0. where m is 1 or 2, 

(8) halo selected from F, Q, Br and I, 

(c) -C(S)NHR9; 

(d) -CMalkyl. 

20 R5 is selected from the group consisting of 

(a) hydrogen, 

(b) -C(0)NHR9. 

(c) -C(S)NR8R9. 

(d) -Ci.4alkyl. and 

25 R5a and R13 are each hydrogen. 

6. A compound of Formula I according to Claim 1 



5 

Rsa 



30 



I 
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or phannaceutically acceptable salts thereof wherein 
side a or side b has a double bond, 
n is 0, 1, 2, 3 or 4 

X is selected from CH2, 0, S(0)m and NH, 
5 Ri, R2 and R3 are each independently selected from the group consisting 
of 

(a) hydrogen, 

(b) Ci-i2alkoxy, 

(c) Ci.l2alkylS(0)k wherein k is 0, 1 or 2. 
10 (d) monoCi-i2aIkylamino, 

(e) (di-Cl-i2alkyl)amino, 
(*) Ci-i2alkylcaibonyl, 

(g) Ci-i2alkyl. 

(h) C2-12alkenyl, 
15 (i) C2.12alkynyl, 

G) C5-iocycloalkyl, 

(k) hetero Cs-iQcycloalkyLwherein the heteio Cs-iQcycloalkyl 
optionally contains 1 or 2 heteroatoms selected from S, O 
andN, 

20 (1) aiyl, selected from phenyl or naphthyl, 

(m) heteroaiyl, wherein heteroaiyl is selected from the group 
consisting of: 

(1) benzimidazolyl, 

(2) benzofiiianyl, 
25 (3) benzooxazolyl, 

(4) ftuanyl, 

(5) imidazolyl, 

(6) indolyl, 

(7) isooxazolyl, 
30 (8) isothiazolyl, 

(9) oxadiazolyl, 

(10) oxazolyl, 

(11) pyrazinyl, 

(12) pyrazolyl. 
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pyridyl, 


(14) 


pyrimi(fyl. 


(15) 


pynolyl. 


(17) 


isoquinolyl, 


(18) 


tetrazolyl. 


(19) 


thiadiazoiyl. 


(20) 


thiazolyl, 


(21) 


thienyl, and 


(22) 


triazolyl. 



(n) amino, 
(o) oxo, 
(p) C(0)OH. 

(q) C(0)0R6, R6 is selected firom hydrogen, phenyl, cyclohexyl 
orCi.6a]kyl, 

each of (b) to (m) being optionally mono or di- substituted 
the substituents being independently selected from 

(1) hydroxy, 

(2) carboxy, 

(3) -NR6R7, where R? is selected ftom hydrogen, phenyl, 

cyclohexyl or Cl.6alkyl, 

(4) -OR6. 

(5) -C(0)OR6, 

(6) -S(0)kR6, 

(7) halo selected from F. Q, Br and I, 

(8) -C(=^NR6)-NHR7, 

(9) -S-C(=:NR6)-NHR7. 

or when two members of the group Ri, R2 and R3 mcluding the 
optional substituents present thereon, reside on the same 
atom of Formula I, or two of the group Ri , R2 and R3, 
including the optional substituents present thereon, reside on 
adjacent atoms of Fonnula I, said two memben may 
optionally be jomed, such that together with the atoms to 
which they are attached there is formed a saturated or 
unsaturated monocyclic ring of 5, 6 or 7 atoms, said 
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monocyclic ring optionally containing up to three hetero 
atoms selected from N, O or S. 
or when a member of the group Ri, R2 and R3 including the 
optional substituents present thereon, resides on an atom 
adjacent to the N on which R4 resides, said member may 
optionally be joined with R4, such that together with die N 
on which R4 resides and the carbon on which said member 
resides there is formed a saturated or unsaturated 
monocyclic heterocycle of 5, 6 or 7 atoms, said monocycle 
optionally containing up to three hetero atoms selected ftom 
N.OorS, 

R4. R5 and R5a aie each independently selected from the group 
consisting of 

(a) hydrogen, 

(b) linear and branched Cl.i2alkyl, optionally mono or di- 
substituted, the substituents being independently selected 
from 

(1) hydroxy, 

(2) carboxy, 

(3) -NR6R7. 

(4) -0R6, 

(5) -C(0)0R6. 

(6) -S(0)kR6. 

(7) halo selected from F, CI, Br and I, 

(8) phenyl, optionally mono or di-substituted with 

hydroxy, halo, Ci-4alkyl, or Ci.4alkoxy. 

(c) -C(0)NR8R9, where Rg and R9 are each independendy 
hydrogen, phenyl, cyclohexyl or Ci-aalkyl, said Ci.6alkyl 
optionally substituted by 

(1) hydroxy, 

(2) amino, 

(3) carboxy, 

(4) -NRioRi 1, wherein Rio and R] 1 are each 

independendy H, Ci.6alkyl, phenyl or benzyl. 
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(5) -ORio. 

(6) -C(0)ORiO, 

(7) -S(0)mRlO» where m is 0, 1 or 2, 

(8) halo selected from F. Q, Br and I. 

5 (9) optionally substituted aiyl wherein aiyl and aiyl 

substituents are as defined above, 

(10) optionally substituted het^poaiyl wherein heteroaryl and 

heteroaryl substituents are as defined above, 

(1 1) optionally substituted C5-10cycloaIkyl wherein 

1 0 cycloalky 1 and cycloalkyl substituents are as defined 

above, 

(12) optionally substituted hetero Cs-iQcycloalkyl wherein 

hetero cycloall^l and hetero cycloalkyl substituents 
are as defined above, 
15 (d) ^(S)NR8R9. 

(e) -C(0)R9. 

(f) -C(0)0R9, 

(g) -C(S)R9, 

(h) phenyl, 

20 (i) cyclohexyl, 

provided that R4 is present only when side a is a single bond and R5a is 
present only when side b is a single bond. 



7. A compound according to Qaim 6 wherein 
25 n is 0,1. 2, 3 or 4. 

X is selected from CH2, 0, S and NH, 

Rl, R2 and R3 are each independently selected from die group consisting 
of 

(a) hydrogm, 
30 (b) Cl-6alkoxy. 

(c) Cl.6alkylamino, 

(d) Cl.6alkylcarbonyl. 

(e) Cl.6alkyl, 

(f) C2-6alIcenyl, 
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(g) C5, C6 or C7cycloaIkyl, 

(h) hetero C5 or Ce cycIoalkyLwherein the heteio C5 or C6 
cycloalkyl optionaUy contains 1 heteioatom selected ftom S. 
OandN, 

(i) aiyl, selected from phenyl or naphthyl, 

(j) heteroaryl, wherein heteroatyl is selected from the group 
consisting of: 

(1) fiiranyl, 

(2) pyrazinyl, 

(3) pyrazolyl, 

(4) pyridyl, 

(5) pyrimidyl, 

(6) thiazolyl, 

(7) thienyl, and 

(8) triazolyl, 

each of (b) to 0) being optionally mono or di- substituted the 
substituents being independently selected from 

(1) hydroxy, 

(2) carboxy, 

(3) -NR6R7. where R6 and R7 are each independently 

hydrogen, phenyl or CMalkyl, 

(4) -OR6, 

(5) -C(0)0R6. 

(6) -S(0)kR6. where k is 0. 1 or 2. 

(7) halo selected from F, Q, Br and I, 

r when two members of the group R i , R2 and R3 including the 
optional substituents present thereon, reside on the same 
atom of Formula I, or two of the group Ri, R2 and R3, 
including the optional substituents present thereon, reside on 
adjacent atoms of Formula I. said two members may 
optionally be joined, such that together with the atoms to 
which they arc attached there is formed a saturated or 
unsaturated monocycUc ring of 5, 6 or 7 atoms, said 
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monocyclic ring optionally containing up to tfiree hetero 
atoms selected from N, O or S, 
or when a member of the group Rl, R2 and R3 including the 
optional substituents present thereon, resides on an atom 
5 adjacent to the N on which R4 resides, said member may 

optionally be joined with R4, such that together with the N 
on which R4 resides and the carbon on which said member 
resides there is formed a saturated or unsaturated 
monocyclic heterocycle of 5, 6 or 7 atoms, said monocycle 
10 optionally containing up to three hetero atoms selected from 

N;OorS, 

R4i R5 and Rsa are each independentiy selected from the group 
consisting of 

(a) hydrogen, 

15 (b) linear and branched Ci.6a]kyl, optionally mono or di- 

substituted, the substituents being independentiy selected 
from 

(1) hydroxy, 

(2) caiboxy, 

20 (3)-NR6R7, 

(4) -OR6, 

(5) -C(0)OR6. 

(6) -S(0)kR6. where k is 0, 1 or 2, 

(7) halo selected from F, Q, Br and I. 

25 (c) -C(0)NR8R9. where Rg and R9 are each independentiy 

hydrogen, phenyl, cyclohexyl or Ci-4alkyl, said Ci.4alkyl 
optionally substimted by 

(1) hydroxy, 

(2) amino, 
30 (3) carboxy, 

(4) -NRioRl 1 . wherein Rio and R n are each 

independentiy H, Cl-A^Hkyl, phenyl or benzyl, 

(5) -ORio. 

(6) .C(O)ORi0. 
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10 



15 



20 



25 



(7) -S(O)mRl0. where m is 0, 1 or 2. 

(8) halo selected from F, a, Br and I, 

(9 optionally substituted aiyl wherein the aiyl and 
substituents are as defined above, 

(10) optionaUy substituted heteroaryl wherein the heteroaryl 

and substituents are as defined above, 

(1 1) optionaUy substituted C5 or C6 cycloalkyl wherein the 

cycloalkyl and substituents are as defined above, 

(12) optionally substituted hetero C5 or C6 cycloalkyl 

wherein the hetero cycloalkyl and substituents are as 
defined above, 

(d) -C(S)NR8R9. 

(e) -C(0)R9. 

(f) -C(0)0R9, 

(g) -C(S)R9. 

(h) phenyl, 

(i) cyclohexyl, 

such that R4 is present only when side a is a single bond and side b is a 
double bond. 

8. A compound according to Claim 6 of the fonnula 



or 



a. 

N 

I 

R4 



b 



wherein 
nisO, 1 or 2. 



9. A compound according to daun 8 wherein 



n is 0, 1 or 2, 
X is selected from CH2 and NH, 
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Rl, R2 and R3 are each independently selected from die group consisting 
of 

(a) hydrogen, 

Qa) linear and branched Ci.6alkyl. wherein said Ci.6alkyl 
5 is optionally mono or di- substituted the substituents being 

independendy selected from 

(1) carboxy, 

(2) -NHR7, wherein R6 and R7 are each independendy 

hydrogen or Cl-Salkyl, 
10 (3)-OR6, 

(4) -C(0)0R6, 

(5) -S(0)kR6. where k is 0. 1 or 2. 

(c) hydrcny, 

(d) Cl.6a]koxy; 

15 R4 is selected from the group consisting of 

(a) hydrogen, 

(b) -C(0)NHR9, where R9 is hydrogen or Cl-3alkyl, said Cl- 
3alkyl optionally substituted by 

(1) hydroxy, 
20 (2) amino, 

(3) carboxy, 

(4) -NRioRi 1 , wherein Rio and R 1 1 are each 

independently Ci-3alkyl, 

(5) -ORl0. 

25 (6)-C(0)ORia 

(7) -S(O)mRl0. where m is 0, 1 or 2. 

(8) halo selected from F, CI. Br and I, 

(c) -C(S)NHR9; 

(d) Ci.3alkyl; 

30 R5 are each independendy selected from the group consisting of 

(a) hydrogen, 

(b) -C(0)NHR9, 

(c) -C(S)NR8R9. 

(d) -Ci.3alkyl. 



WOM/14844 



PCTAJS9S/14812 



-256- 



10. 



A compound according to Claim 9 of die fonnulae 



10 



Ra R3 R3 

or R4 or "2 "4 

wherein 

X is selected from CH2, NH and S. 

Rl, R2 and R3 ate each independeaidy selected from die group consisting 

(a) hydrogen, 

(b) linear and branched Ci.6alkyl. wherein said Cl.6alkyl 
is optionaUy mono or di- substituted die substituents being 

independendy selected from 

(1) carboxy, 

(2) -NHR7. wherein R6 and R7 arc each independendy 
hydrogen or Ci-3alkyl, 

(3) -OR6. 

(4) -C(0)OR6. 

(5) -S(0)kR6,wherek isO, 1 or 2. 
(c) hydroxy, 

20 (d) Ci.6alkoxy; 

R4 is selected from die group consisting of 

(a) hydrogen, 

(b) -C(0)NHR9. where R9 is hydrogen or Ci-Salkyl, said Cl- 
3allqrl optionally substituted by 

25 (1) hydroxy. 

(2) amino, 

(3) carboxy, 

(4) -NRl0Rll. whereinRioandRii are each 

independendy Ci-Salkyl, 



15 
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(5) -ORiO, 

(6) -C(0)ORio. 

(7) -S(O)inRl0. where m is 0. 1 or 2, 

(8) halo selected fiom F, d, Br and I, 
5 (c) -C(S)NHR9; 

(d) Cl-salkyl; 
R5 are each independendy selected from the group consisting of 
.(a) hydrogen, 
(b) .C(0)NHR9. 
10 . (c) -C(S)NR8R9. 
(d) -Cl-sallcyl. 

1 1 . A compound according to Claim 1 0 wherein 

XisCH2. 

15 Ri , R2 and R3 are each indepoidently is selected from the group 
consisting of 

(a) hydrogen, 

(b) linear and branched C i.6alkyl, said C l .6alkyl 

being optionally mono or di- subsdmted the substituents 
20 being independendy selected from 

(1) carboxy, 

(2) -NHR7. wherein R6 and R7 are each independendy 

hydrogen or Ci-Salkyl, 

(3) -C(0)R6, and 

25 (4) -S(0)kR6> where k is 1 6r 2. 

(c) hydroxy, 

(d) Ci.6alkoxy; 

R4 is selected from the group consisting of 
(a) hydrogen, 
30 (b) Cl-salkyl; 

R5 is selected from the group consisting of 

(a) hydrogen, 

(b) -C(0)NHR9, where R9 is hydrogen or Cl-4alkyl, said 
Cl.4alkyl optionally substinited by 
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(1) hydroxy, 

(2) amino. 

(3) carboxy. 

(4) -NRlORl 1, wherein Rio and R] i are each 

independently 
Cl-3alkyl, 

(5) -ORio. 

(6) -C(O)ORi0. 

(7) -SRio, and 

(8) -S(O)inRl0, where m is 1 or 2, 

(9) halo selected from F, CI, Br and I, 

(c) -C(S)NR8R9. 

(d) Ci.3alkyl. 

12. A compound according to Qaim 1 1 

wherein 
Xis CH2. 

Rl and R2 are each selected from the group consisting of 

hydrogen, hydroxy or linear and branched Ci-ealkyl. said 
Ci.6alkyl 

being optionally mono or di- substimted the substituents 
being independently selected from 

(1) carboxy. 

(2) -NHR7, wherein R6 and R? are each independently 

hydrogen or Cl-3alkyl. 

(3) -C(0)OR6, and 

(4) -S(0)kR6, where k is 1 or 2. 
R3 is linear and branched CMalkyI, 

R4 is selected from the group consisting of 

(a) hydrogen, 

(b) Cl.3alkyl; 

R5 is selected from the group consisting of 

(a) hydrogen, 

(b) -C(0)NHR9, where R9 is hydrogen or CMalkyl, said 
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Cl-4alkyl optionally substituted by 

(1) hydroxy, 

(2) amino, 

(3) carboxy, 

5 (4) -NRloRl 1, wherein RlO and Ri i are each 

indepoidently 
Ci-3alkyl. 

(5) -ORio. 

(6) -C(0)ORlO. 
10 (7) -SRlO, and 

(8) -S(0)roRlO. where m is 1 or 2, 

(9) halo selected from F, CI, Br and I, 

(c) -C(S)NR8R9. 

(d) Ci.3alkyl. 

15 

13. Acompound according to Claim 10 wherdn 

Xis -N-, 

Rl, R2 and R3 are each independently is selected firom the group 
consisting of 
20 (a) hydrogen, 

(b) linear and branched C 1 -6a]kyl, said C 1 -aalkyl 

being optionally mono or di- substituted the substituents 

being independently selected firom 
(1) carboxy, 

25 (2) -NHR7, wherein R6 and R7 are each independently 

hydrogen or Ci-Sall^l, 

(3) -C(0)OR6. and 

(4) -S(0)kR6. where k is 1 or 2, 

(c) hydroxy, 
30 (d) Ci.6alkoxy; 

R4 is selected from the group consisting of 
(a) hydrogen, 
_ (b) Cl-aalkyl; 

RS is selected from the group consisting of 
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(a) hydrogen, 

(b) -C(0)NHR9, where R9 is hydrogen or Clu^alkyI, said 
CMalkyl optionally substituted by 

(1) hydroxy^ 
S (2) amino, 

(3) caiix)xy, 

(4) -NRioRu, wherein Rio and Rn are each 

independently 
Cl-salkyl. 

t> (5)-ORia 

(6) -C(O)ORi0, 

(7) -SRio,and 

(8) -S(0)inRlO. where m is 1 or 2, 

(9) halo selected torn F, CI, Br and I, 
> (c) -C(S)NHR9. 

(d) Ci-aalkyl. 



14. A compound according to Claim 13 

20 wherein 
Xis -N-. 

Rl and R2 are each selected fiom 

hydrogen, hydroxy or linear and branched Ci.4alkyl. said 
Ci.4a]kyl 

optionally mono or di- substituted the substituents 
being independentiy selected from 

(1) caiix>xy, 

(2) -NHR7, wherein R6 and R7 are each independentiy 

hydrogen or Cl-aalkyl. 
W (3) .C(0)0R6, and 

(4) -S(0)kR6, where k is 1 or 2. 
R3 is metiiyl, 

R4 is selected from die group consisting of 
(a) hydrogen. 
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(b) Ci-aalkyl; 
RS is selected ftom the group consisting of 

(a) hydrogen, 

(b) -C(0)NHR9. where R9 is hydrogen or CMalkyl, said 
S Ci.4alkyl optionally substituted by 

(1) hydroxy, 

(2) amino, 

(3) carboxy, 

(4) -NRloRl 1 , wherein RlO and Rl 1 are each 
10 independendy 

Cioalkyl, 

(5) .ORlO. 

(6) -C(O)ORi0. 

(7) -SRlo. and 

15 (8) -S(O)mRl0. where m is 1 or 2, 

(9) halo selected from F, CI. Br and I, 

(c) -CSNHR9. 

(d) Cl-aalkyl. 

20 15. Acompound according to Claim 10 wherein 

Xis S, 

Rl and R2 are each independendy is selected from the group consisting 
of 

(a) hydrogen, 
25 (b) linear and branched Ci-aalkyl, said Ci.6alkyl 

being opti<»iaUy mono or di- substituted die substituente 
being independently sdected from 

(1) carboxy, 

(2) -NHR?, wherein R6 and R7 are each independendy 
30 hydrogen or Cl-3alkyl, 

(3) -C(0)OR6. and 

(4) -S(0)kR6, where k is 1 or 2. 

(c) hydroxy, 

(d) Cl.6alkoxy; 
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R4 is selected from the group consisting of 

(a) hydrogen, 

(b) Cl-3alkyl; 

R5 is selected from the group consisting of 
5 (a) hydrogen, 

G)) -C(0)NHR9, where R9 is hydrogen or Cl-4alkyl, said 
Ci-4alkyl optionally substituted by 

(1) hydroxy, 

(2) amino, 
10 (3) carboxy, 

(4) -NRioR] 1, wherein Rio and Rl l are each 

independoitly 
Cl-Salkyl. 

(5) -ORio, 

15 (6) -C(O)ORi0, 

(7) -SRlo, and 

(8) -S(O)niRl0. where m is 1 or 2, 

(9) halo selected from F, CI, Br and I, 
(c) -C(S)NHR9. 

20 (d) Ci-Salkyl. 



16. A compound according to Claim 1 5 

whwein 
25 Xis S. 

Rl and R2 are each independendy selected from 

hydrogen, hydroxy or linear and branched Ci.6alkyl, said 

Ci-6alkyl 

being optionally mono or di- substimted the substituents 
being independently selected from 

(1) caiboxy, 

(2) -NHR7, wherein R6 and R7 are each independently 

hydrogen or Ci-salkyl, 

(3) -C(OX)R6, and 
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(4) -S(0)kR6. where k is 1 or 2, 
R4 is selected from the group consisting of 

(a) hydrogen, 

(b) Cl-aalkyl; 

5 R5 is selected from the group consisting of 

(a) hydrogen, 

(b) -C(0)NHR9, where R9 is hydrogen or C Malkyl. said 
Cl.4alkyl optionally substituted by 

(1) hydroxy, 
10 (2) amino, 

(3) carboxy, 

(4) -NRlORl 1, wherein Rio and Ri 1 are each 

indqiendently 
Ci-aalkyl, 
15 (5)-ORio. 

(6) -C(O)ORi0, 

(7) -SRlo, and 

(8) -S(0)mRlO. where m is 1 or 2, 

(9) halo selected from F, Q, Br and I, 
20 (c) -CSNHR9. 

(d) Cl-3alkyl. 

17. A compound according to Claim 6 of the formulae 



25 wherein p is 0, 1 or 2; and 

R3 and the ring formed by the joining of Ri and R2 are optionally mono 
or di-substituted with substituents selected from the group consisting of 
(1) hydroxy. 
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(2) carboxy, 

(3) -NR6R7. where R6 and R7 are each selected from 



hydrogen, phenyl, cyclohexyl or Ci.6alkyl, 



5 



(4) -OR6. 

(5) -C(0)0R6, 

(6) -S(0)kR6. 

(7) halo selected from F, CI, Br and I, 

(8) -C(=NR6)-NHR7. 

(9) -S.C(=NR6)-NHR7. 



10 



1 8. A compound according to Claim 17 having cis 
steieochemistiy at the ring junction, said compound having the formula 



wherein p is 1 or 2, and 

R3 and the ring formed by the joining of Ri and R2 are optionally mono 
or di-substituted with substituents selected fiom the group consisting of 

(1) hydroxy, 

(2) caiboxy, 

(3) -NR6R7, where R6 and R7 are each selected from 

hydrogen, phenyl, cyclohexyl or Ci-ealkyl, 

(4) -OR6. 

(5) -C(0)OR6, 

(6) -S(0)kR6, 

(7) halo selected from F, CI. Br and I. 

(8) -C(=NR6)-NHR7, 

(9) -S-C(=NR6)-NHR7. 




19. A compound according to Claim 18 wherein 
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R3 is selected from 

hydrogen, hydroi^ or linear and branched Ci-4alkyl, said 
Cl-4alkyl. 

optionally mono or di- substituted the substituents being 
S indq)endently selected from 

(1) carboxy. 

(2) -NHR7, wherein R6 and R7 are each independently 

hydrogen or Ci-Salkyl, 

(3) -C(0)OR6, and 

10 (4) -S(0)kR6. where k is 1 or 2; 

R4 is selected from the group consisting of 

(a) hydrogen, 

(b) Cl-3alkyl; 

R5 is selected from the group consisting of 
IS (a) hydrogen, 

(b) -C(0)NHR9, where R9 is hydrogen or C 1 .4alkyl. said 
Ci.4alkyl optionally substituted by 

(1) hydroxy, 

(2) amino, 
20 (3) caiboxy, 

(4) -NRioRi 1, wherein Rio and Ri 1 are each 

independratly 
Cl.3alkyl, 

(5) -ORio. 

25 (6)-C(0X)Ria 

(7) >SRlO»and 

(8) -S(O)mRl0. where m is 1 or 2, 

(9) halo selected from F, Q, Br and I, 

(c) -C(S)NR8R9. 
30 (d) Cl.salkyl. 



20. A compound of Claim 1 selected from 

(aa) l-Aza-2-imuio-cyclopentane hydrochloride, 

(ab) l-Aza-2-imino-3-methylcyclopentane hydrochloride. 
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(ac) l-Aza-2-imino-5-iiiethylcyclopentane hydrochloride. 

(ad) l-Aza-a-methylamino-l-cyclopentene hydrochloride. 

(ae) l-Aza-2-ethylamino-l-cyclopeiitenc hydrochloride. 

(af) l-Aza-2-beiizylaiiimo-l-cyclopentene hydrochloride. 

(ag) l-A2a-2-cyclohexylaniino-l-cyclopentenc 
hydrochloride, 

(ah) l-Aza-2-methoxycarbonyhnethylaimno-l-cyclopentene 
hydrochloride, 

(ai) l-A2a-2-((3,4-dihydroxyphenyl)ethyl)aiiiiiio-l. 

cyclopentene hydrochloride, 

(aj) l-Aza-2.2-diincthylainino-l -cyclopentene 
hydrochloride, 

(ak) 2-Iminopiperidine hydrochloride, 
(al) l-Aza-2-methylainmo-l-cyclohexene hydrochloride, 
(am) l-A2a-2-ethylamino-l-cyclohexene hydrochloride, 
(an) l-Aza-2-dimetfiylammo-l-cyclohexene hydrochloride, 
(ao) 2-Imino-3-methylpiperidme hydrochloride, 
(ap) 2-Imino-4-methylpiperidine hydrochloride, 
(aq) 2-Imino-4-propylpiperidine hydrochloride, 
(ar) 2-Inuno-4-ben2ylpiperidine hydrochloride, 
(as) 2-Immo-5-methylpiperidme hydrochloride, 
(at) 2-Imino-5.5-dimethylpiperidine hydrochloride, 
(au) 2-Iniino-3,5-diniethylpiperidme hydrochloride, 
(av) l-A2a-2-iniinocycloheptane hydrochloride, 
(aw) l-A2a-2-methylaniino-l-cycloheptene hydrochloride, 
(ax) l-Aza-2-ethylanimo-l-cycloheptene hydrochloride, 
(ay) l-A2a-2-dimethylanimo-l-cycloheptene hydrochloride, 
(az) l-Aza-2-benzylaniino-l-cycloheptene hydrochloride, 
(bb) l-A2a-2-cyclohexylainino-l-cycloheptene 
hydrochloride, 

(be) l-Aza-2-iminocyclooctane hydrochloride, 

(bd) l-Aza-2-methylamino-l-cyclooctene hydrochloride. 

(be) l-A2a-2-ethylamino-l-cyclooctene hydrochloride. 

(bf) l-A2a-2-bcnzylaniino-l-cyclooctene hydrochloride. 



PCiyUS95/14812 



-267- 

(bg) l-Aza-2-iiiethylaimno-l-cyclQnonene hydrochloride. 

(bh) 3,4-Dihydn>-2-aiiiinoquinoline hydrochloride, 

(hi) 3,4*I>ihydn>-2-methylaiiiinoqumoline hydrochloride, 
(hj) 3,4-Dihydro-2-ethylaimnoquinoline hydrochloride, 
(bk) 3,4-Dihydn>-2-benzylaimnoquinoline hydrochloride, 
(bl) 3,4-Dihydro-2-cyclohexylaniinoqumoliiie 

hydrochloride, 
(bm) 3,4-Dihydro-2-dimethylaminoquinoline 

hydrochloride, 
(bn) 4-Ethoxycarbonyl-2-iniino-piperazine hydrochloride, 
(bo) 5-(S>2-Iiiiino-l-aza-bicyclo(3.3.0)octane. 
(bp) 2-Iiiimo-l-aza-bicyclo(4.3.0)nonane, 
(bq) cu-4,6-Dunediyl-2-iiiiino-piperidme, acetic acid salt, 
(br) 2-Imino-4-metfiyl-pipaidine, acetic acid salt, 
(bs) 6-Ethyl-2-iimno-4-metfayl-piperidine, acetic acid salt, 
(bt) 4-Iiiiino-S-c»-metfayl-3<azabicyclo [4.3.0] nonane, 

hydrochloride, 

(bu) cu-S-Aiiiinomethyl-4,6-dimethyl-2-imino-piperidine, 

dihydrochloride, 
(bv) cu-3-Ethyl-2-imino-4-methyI-piperidine, 

hydrochloride, 
(bw) cu-2-Imino^inethyl-3-n-propyl-piperidine, 

hydrochlcnide, 
(bx) cis and ironf -2-Iiiiino-4-methyl-piperidiiie-5- 

caiboxylic add, acetic add salt, 
(by) cu and /r(afu2-Imino-4-Dietfiyl-piperidine-S-caiboxylic 

acid, mediyl ester, acetic acid salt, 
(bz) cis and rr(a/uS-Acetamidomethyl-2-iiiiino-4-methyl- 

piperidine, acetic acid salt, 

(cc) 2-Imino-S-n-propyloxy-piperidine, acetic add salt, 

(cd) cis and <ran5S-Acetamido-2-iniino-4-mediyl- 

piperidine, acetic add salt, 

(ce) 5-Cyclohexyl-2-imino-piperidine, acetic add salt. 
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(cf) cis and rraR55-CyclQhexyI-2-iinino-4-methyl- 

piperidine, acetic acid salt, 
(eg) 2-Iiiiino-5-trifIuon>-piperidine, 

(ch) 2-Imino-S-ethyl-4-methylpym>lidine hydrochloride. 

(ci) 2-Imino-4-metfiylpyrrolidine hydiochloride, 
(cj) 2-Imino-4-ethylpyiioIidine hydrochloride, 

(ck) 2-Imino-4.S-dimethylpyrrDlidine hydrochloride, 
(cl) 2-Imino-4-mediyl-5-pn)pylpyrrolidine hydrochloride, 
(cm) 2rIniino-5-methyl-4-propylpyrroUdine hydrochloride, 
(cn) 2-Iinino-5-ethyl-4-propylpyrrolidine hydrochloride 
(co) 2-Imino-5-ethyl-3-methylpyrrolidme hydrochloride, 
(cp) 2-Iiiiino-5,5-dimcthylpyirolidine hydrochloride, 
(cq) 2-Iinino-3,5,5-trimcthylpym)Iidine hydrochloride 
(cr) 2-Imino-4-ethyl-5-methylpyirolidine hydrochloride, 
(cs) 2-Imino-4-propylpyiTOlidine hydrochloride, 
(ct) 2.Imino-4-(2.methyl-ethyl)pynolidine hydrochloride, 
(cu) 2-Iinino-4-phenylpyrrolidine hydrochloride, 
(cv) 2-Iinino-3,4-dimethylpyrrolidine hydrochloride, 
(cw) 2-Imino-4-ethyl-3-methylpynolidine hydrochloride, 
(cx) 2-Iinino-5-niethyl-4-propylpyrrolidine hydrochloride, 
(cy) 2-Iiiiino-3-azabicyclo(4.3.0)nonane hydrochloride, 
(cz) 2-Iinino-3-a2abicyclo(3.3.0)octane hydrochloride, 

(dd) 2-Imino-3-iiiethylpynolidine hydrochloride, 

(de) 2-Iiiiino-5-mcthylpynolidine hydrochloride, 

(df) 2-Imino-5-(S>-acetyloxymediylpym)Iidine 

hydrochloride, 

(dg) 2-Imino-5-(R)-acetyloxymethylpyiToIidine 
hydrochloride. 

(dh) 2-Iinino-5-(S)-hydroxymethylpynoUdine 
hydrochloride. 

(di) 2-Iimno-5-(R)-hydroxymethylpyirolidine 

hydrochloride. 

(dj) 2-Iinino-4(S)-methoxy-5(S)-inethyl-piperidine. 
hydrochloride. 
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(dk) 2-Iinmo-5(S)-hydroxy-4(S)-methyl-piperidiiie, 
hydrochloride, 

(dl) 4(S),5(R>-Diinethyl-2-imino-piperidine hydrochlori<te, 
(dm) 4(R),S(S)-Diinethyl-2-iiiiino-piperidine hydrochloride, 
(dn) 4(S),5(S)-Dunethyl-2-immo-piperidine hydrochloride, 
(do) 4(R),5(R)-I>imethyl-2-iiiiino-piperidine hydrochloride, 
(dp) ct5-Decahydro-2-iimnoquinoline hydrochloride, 
(dr) ci5-2-Immo-4-methyl-decahydroquinoline 

hydrochloride, 
(ds) trans-Decahydro-2-iimnoquinoline hydrochloride, 
(dt) 4(R)-Methyl-2-iminopiperidine hydrochloride, 
(du) 4(S)-Methyl-2-i]iiinopiperidine hydrochloride, 
(dv) 5(R)-Methyl-2-iiiimopiperidine hydrochloride, 
(dw) 5(S)-Methyl-2-miiiiq[)iperidine hydrochloride, 
(dx) 3-Imiiiotfaiomorpholiiie hydrochloride, 
(dy) 2-Iminopiperazine hydrochloride, 
(dz) 2-Imino-decahydro-cu-quinoxaline, and 
(ee) 2-Iimno-decahydro-trans-qumoxaline. 

21 . A compound of Claim 1 selected from 

(aa) 2-Imino-4-methylpyiToliduie hydrochloride. 

(ab) 2-Imino-4-etfiylpynolidine hydrochloride, 

(ac) 2-Imino-4,5-dimethylpyiToIidme hydrochloride, 

(ad) 2-Imino-4-metfiyl-5-propylpynolidine hydrochloride, 

(ae) 2-Imino-5-mediyl-4-propylpyiTo]idine hydrochl(Nide, 

(af) 2-Imino-5-ethyl-4-propylpyrroliduie hydrochloride, . 

(ag) 2-Immo-5-ediyl-3-methylpyrrolidine hydrochloride, 

(ah) 2-Immo-5,5-dimethylpym)lidine hydrochloride, 

(ai) 2-Immo-3,5,5-trimethy]pynoIidine hydrochloride, 
(aj) 2-Imino-4-ethyl-5-methylpynolidine hydrochloride, 
(ak) 2-Imino-4-propylpyrrolidine hydrochloride, 

(al) 2-Inimo-4-(2-methyl-ethyl)pyrrolidine hydrochloride, 
(am) 2-Imino-4-phenylpyrrolidine hydrochloride, 
(an) 2-Imino-3,4-dimethylpyrrDlidme hydrochloride, 
(ao) 2-Immo-4-ethyl-3-methylpynolidine hydrochloride. 
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(ap) 2-Iimn<>-5-mcthyI.4-piopylpyiroMdme hydrochloride, 
(aq) 2-Iinmo-3-azabicyclo(4.3.0)Donane hydrochloride, 
(ar) 2-Iniino-3-azabicyclo(3.3.0)octane hydrochloride, 
(as) 2-Imino-3-methylpyrrolidine hydrochloride, 
(at) 2-Immo-5-methylpynx>lldme hydrochloride. 

(au) 2.Iiiiino-5-(S).acetyloxymethylpyirolidiiie 
hydrochloride, 

(av) 2-Immo-5-(R)-acetyloxymethylpynolidine 
hydrochloride, 

(aw) 2-Imino-5-(S)-hydroxymethylpyiTOlidine 
hydrochloride. 

(ax) 2-Iinino-5-(R)-hydroxymethylpyirolidine 
hydrochloride, 

(ay) 5-Ethyl-2-iiiiino-4-inethyl-piperidiiie, acetic acid salt 

(az) 2-Iiiiino-4-methyl.5-(l.pentyl).pipcridine. acetic acid 
salt, 

(bb) 4(R)-Methyl-2-iminopiperidine hydrochloride, 
(be) 4(S)-Methyl-2-iminopiperidine hydrochloride. 

(bd) 5(R)-Methyl-2-iininopiperidine hydrochloride. 

(be) 5(S)-Methyl.2-iininopiperidine hydrochloride.* 

(bf) 4(S),5(R)-Dimethyl-2-iinino-piperidine hydrochloride 

(bg) 4(R).5(S).Diiiiediyl.2.iiiiino-piperidiiie hydrochloride' 

(bh) 4(S),5(S).Dmiethyl.2-iiiimo-piperidine hydrochloride* 

(bi) 4(R).5(R>Dimethyl.2-iiiiiiK)-piperidine hydrochloride 
(bj) 2-Iimiio-5(S)-inethoxy.4(S)-methyl-piperidine 
hydrochloride. 

(bk) 2-Iinino-5(S)-hydroxy-4(S)-methyl.piperidine 
hydrochloride. 

(bl) 2-Iimno-5(S)-methoxy-4(R)-methyl-piperidine 
hydrochloride. 

(bm) 2-Imino-5(S)-hydroxy-4(R)-methyl-piperidine 
hydrochloride. 

(bn) 2-Iimno-5(S>acetyloxy.4(R)-methyl-piperidine 
hydrochloride. 
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(bo) 2-Iinin(>-3(S),4(R)-0-isopcopylidene-5(R)-acetyloxy- 
piperidine hydrochloride, 

(bp) 2-ImiiK>-3(S),4(R),5(R>-triacetyloxy-piperidine 
hydrochloride, 

(bq) cu-Decahydro-2-iiiiinoquinoline hydrochloride, 
(br) /ran^-Decahydro-2-iminoquinoline hydrochloride, 
(bs) 4(S)-Methyl'-4a(S),7a(S)-perfaydro-2-imino- 1 -pyrindine 
hydrochloride, 

(bt) 4(R)-Methyl-4a(R),7a(R)-periiydro-2-muno-l- 
pyrindine hydrochloride, 

(bu) 4(S)-Methyl-4a(S),8a(S)-decahydro-2-uninoquinoIme 
hydrochloride, 

(bv) 4(R)-Methyl-4a(R),8a(R)-decahydro-2-iiiiinoquinoluie 
hydrochloride, 

(bw) 2-Iimno-octahydro-qttinolin-6(5H>one^ethylene 
ketal hydrochloride, 

(bx) 2-Iiiiino-octahydro-quinolin-6(5H)-one hydrochloride, 
(by) 2-Iinmo-6-acetyloxy-cu-decahydroquinolme 
hydrochloride, 

(bz) 2-Immo-6-hydn>xy-cu-decahydroquinoline 
hydrochloride, 

(cc) 2-Imino-5-methoxy-cis-peihydro-pyfmdene 
hydrochloride, 

(cd) 2-iiiiiiio-5-hydn>xy-cis-peifaydro-pyrindene 
hydrochloride, 

(ce) 2-Iinino-5-hydn>xy-4a-methyl-trans-(4a,8a)- 
decahydroquinoliiie hydrochloride, 

(cf) 2-Iiiuno-5-fluoro-5-inethyl-cis-(4a,8a)- 
decahydroqumoline hydrochloride, 

(eg) 5-Acetoxy-2-iiiiiiio-cis-(4a,8a)-decahydroquinoline 
hydrochloride, 

(ch) 5-Hydroxy-2-ii]iino-cis-(4a,8a)-decahydroquinoline 
hydrochloride, 

(ci) 2-Iimiio-octahydn>quiiioliii-7(8H)-one-7-ethylene ketal 
hydrochloride, 

(cj) 2-Iimno-octahydro-quuiolin-7(8H)-one hydrochloride. 
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(ck) 7-Acetyloxy-2-uiimo-traM-(4a.8a)-decahydroquinoline 
hydrochloride. 

(cl) 7-Hydroxy-2-iiiiino-trans-(4a.8a)-decahydroquiiiolinc, 
acetic acid salt, 

(cm) 7-Acetyloxy-2-iinino-decahydroquinoIiiie, acetic acid 
salt, 

(cn) 2-Imino-3-Methyl-octahydro-cis-pyrano/<i-d ]- 
pyridine hydrochloride, 

(CO) 2-Iniino-4-methyl-octahydro-pyranoMi-d7pyridine 
hydrochloride, 

(cp) 2-Imiiio-4-MethyI-l,3.4,5,7,8-hexahydro-pyranoMJ- 
^ypyridine, acetic acid salt, 

(cq) 2-Iimno-l-inethyl-piperidine hydrochloride, 

(cr) N-(l-Benzyl-2-piperidinyIideiie)-N'-(phenyl)-urea, 

(cs) N-(2-Piperidinylidene)-N*-(phenyl)-urea 

(ct)N-[l.(4-Methoxybenzyl>2-piperidinylidene]-N'- 
(phenyl)-urea, 

(cu) 2-Iimno-l-(benzylaminocarbonyI)-piperidine, 
(cv) Cij-Octahydro-3-iniino-2H-l,4ibeiizoxa2ine 
hydrochloride, 

(cw) 2-Iininopipenizine hydrochloride, 

(cx) 4-Methyl-2-iminopipera2ine hydrochloride, 

(cy) 2-Iiiiino-decahydro-cis-quinoxaline dihydrochloride, 

(cz) 2-Iiiiiiio-decahydro-rfww-quinoxaline dihydrochloride, 

(da) 4-6^Dimethyl-2-imino-piperazine hydrochloride, 

(db) 2-Iiiiino-4-inethyl-6-(2-methylpropyl)-5-oxo- 
piperazine hydrochloride. 

(dc) 4-Beiizyloxycari)onyl-2-iiiiino-(l,2,3,4)tetrahydro- 
quinoxaline hydrochloride, 

(dd) 4-Acetyl-2-iimno.(l,23,4)tetnihydro.quiiioxaline 
hydrochloride, 

(de) 2-Imino-4-methyl-decahydro-mOTj-quinoxaline, acetic 
acid salt, 

(df) 3-Iininothioinoipholine hydrochloride. 
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(dg) 3-Iimiio-S-prc^yl-thiomoipholme, 

(dh) 3-Iinmo-5-mediyl-thiomoipholiDe, 

(di) 3-Iiiiuio-5-ediyl-thiomoiphoIme, 
(dj) 3-Immo-5-butyI-thioinorpholine, 

(dk) 3-Immo-5(S)-(2-methyl propyl)-thiomoipholme, 

(dl) 3-Imino-5(R>(2-methyl propyl)-thiomoiphoIine, 

(dm) l-(rm-Butoxycarbonyl)-hexahydro-3-imino-(l//)-l,4- 

diazepine hydrochloride, 

(dn) Hexahydio-2-iinino-(l/0-1.4-diazepine 

dihydrochloride, 

(do) Hexabydrc>-2-immo-S-methyl-(l/0-l>4-diazepine 
dihydrochloride. 

(dp) Hexahydro-2-iiiiino-4-methyI-(l^-l,4-diazepme 
hydrochloride* 

(dq) 3-Ainino-hexahydro-2-iinino-(l^azepiiie 
dihydrochloride, 

(dr) (5)-3-Aiiiino-2-iininopiperidine dihydrochloride, 
(ds) Hexahydro-3-iiiiino-l,4-oxazepine hydrochloride, 
(dt) Hexahydn>-3-imino-l,4-thiazepine hydrochloride, 
(du) Hexahydro-3-inuno-S-propyl-(l^-l,4-diazepine 
dihydrochloride, 

(dv) Hexahydro-3-imino-5-methyl-(l/0-l»4-diazepine 
dihydrochloride, 

(dw) 2-Iimno-decahydiD-cis-l,4-beiizo(e)diazepine 
dihydroclUoride, 

(dx) 2-Imino-decahydro-3H-beiiz(e)azepiiie 
hydrochloride, 

(dy) Traiis-Octahydio-3-imino-2H-l,4-benzthiazine. acetic 
acid salt, 

(dz) 2-Imino-5(6H)-oxarc£s-hexahydro-(lH)-quinoline 
hydrochloride, and 

(ea) 2>Iimii<>^methyl-S(6H)-oxa-cu-hexahydiD-(lH)- 
quinoline hydrochloride. 
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(eb) (2-Imino-decahy(ln>-cis-3H-beiiz(e)azepui 
hydiDchloride, 

(ec) Trans-C)ctahydro-3-iinmo-2H-l,4-ben2thia2ine, acetic 
acid salt, 

(ed) Cis-Octahydro-3-imino-2H-l»4-beiizthiazine, acetic 
acid salt, 

(ee) 2-Imino-5(6H)-oxa-cw-hexahydn)-(lH)-quinoline 
hydrochloride, 

(ef) 2-Iiiiino^inethyl-5(6H)-oxa-m-hexahydro-(lH)- 
quinoline hydrochloride, and 

(eg) 2-Imino-decahydro-traiis-l,4-beiizo(e)diazepiiie 
dihydrochloride. 



22. A phannaceutical composition for treating a nitric 

15 oxide synthase mediated disease comprising a phannaceutical carrier and 
a non-toxic effective amount of the compound accidii^g to claim 1 . 

23. A pharmaceutical composition for treating a nitric 
oxide synthase mediated disease comprising a pharmaceutical carrier and 
a non-toxic effective amount of the compound accrding to claim 17. 

24. A method for inhibiting the activity of nitric oxide 
synthases comprising administering to a subject suffering fiom a nitric 
oxide syndiase mediated disease, a non-toxic therapeuticaUy effective 

25 amount of the compound of Qaim 1. 
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